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INTRODUCTION. 


The present summary for 1905 is based essentially upon data The statistical tables and charts have been prepared under 
received from about 166 regular Weather Bureau stations, 33. the supervision of Mr. W. B. Stockman, Chief, Division of 
regular Canadian stations, and from such climate and crop Meteorological Records, and the summary of flood movements 
sections as have forwarded their annual summaries in time. by Dr. H. C. Frankenfield, Professor of Meteorology. 


FORECAST DIVISION. 


Prof. E. B. GARR oTT, in charge. 


Vor. XXXII. 


RIVER AND FLOOD SERVICE. RIVER STATIONS ESTABLISHED. 


With but few exceptions the floods of the year were of 
moderate character and were not attended by any consider- 
able loss or damage. A few were quite serious, especially in 
the Grand River Valley of Michigan, and in New Mexico and 
Arizona. Detailed accounts of the various floods will be found 
in the Weather Reviews for the appropriate months. The 
principal ones were as follows: That of the Sacramento River 
in January; the southeastern rivers in February; the upper 
Ohio River in March; the lower Ohio and lower Mississippi 
rivers and their tributaries, the Red, the rivers of Texas and 
the upper Rio Grande in May; the upper Mississippi, the 
Grand River of Michigan, the Red, and the rivers of New Mexico 
and eastern Colorado in June; the Missouri and upper Missis- 
sippi rivers and their tributaries, the Pecos, Red, White, and 
Black rivers of the southwest, the James River of Virginia and 
the rivers of the Carolinas in July; the local floods in south- 
eastern Pennsylvania in August; the lower Missouri and middle 
Mississippi rivers in September, a very unusual occurrence; 
and the rivers of Arizona in November. While none of these 
floods were attended by loss of life or great loss of property, vet 
the aggregate losses amounted to several millions of dollars. 

With but one or two comparatively unimportant exceptions 
the floods were forecast at the proper times and with the 
usual accuracy. 

The following changes were made in the river and flood 
districts: 

NEW DISTRICTS ESTABLISHED. 


Concord, N. H., for the Merrimac River. 

Denver, Colo., for the rivers of Colorado, Wyoming, Utah, 
Arizona, and New Mexico. 

Hartford, Conn., for the Connecticut and Housatonic rivers. 

Moorhead, Minn., for the Red River of the North. 

Portland, Me., for the rivers of Maine. 


DISTRICT ABOLISHED. 


Boston, Mass. This territory was divided between the 
stations at Portland, Me., Concord, N. H., and Hartford, Conn., 
as stated above. 


There is now a regular Weather Bureau station at Peoria, 
IIL, instead of a special river station, and daily river observa- 
tions were also begun at the regular stations at El Paso, Tex., 
La Salle, IL, Pueblo, Colo., and Roswell, N. Mex. (Hondo 
River). The name of the special river station at Montague, 
Me., was changed to West Enfield, and that of the special 
rainfall station at Rocky Mount, N. C., to Battleboro. 

Special river and rainfall stations were established and 
discontinued during the year as shown in the subjoined 
statement: 
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Station. 
Albuquerque, N. Mex. 
Barton, Oreg. 
Beatrice, Nebr. 
Beverly, Ohio. 
Billings, Mont. 
Blair, 8S. C. 
Carlsbad, N. Mex. 
Chappel, 8. C. 
Espanola, N. Mex. 
Florence, Colo. 
Fountain, Colo. 
Franklin, Pa. 
Greenville, N. C. 
Higbee, Colo. 
Kennett, Cal. 

Las Animas, Colo. 
Logan, N. Mex. 
Lowell, Mich. 
Moncure, N. C. 
Musselshell, Mont. 
Nepesta, Colo. 
Oakdale, Ga. 

Pecos, Tex. 

Pine Bluff, Ark. 
Renovo, Pa. 

Rincon, N. Mex. 
Roswell, N. Mex. (Hondo River). 
Rousseau, Dak. 
Salida, Colo. 

San Marcial, N. Mex. 
Savannah, Tenn. 
Tarboro, N. C. 
Trinidad, Colo. 
Waldo, N. Mex. 
Wolf Point, Mont. 


District. 
Denver, Colo. 
Portland, Oreg. 
Kansas City, Mo. 
Columbus, Ohio. 
Sioux City, Iowa. 
Charleston, 8, C. 
Denver, Colo. 
Charleston, S. C. 
Denver, Colo. 
Denver, Colo. 
Denver, Colo. 
Pittsburg, Pa. 
Raleigh, N. C. 
Denver, Colo. 
San Francisco, Cal. 
Denver, Colo. 
Denver, Colo. 
rand Rapids, Mich. 
Raleigh, N. C. 
Sioux City, Iowa. 
Denver, Colo. 
Atlanta, Ga. 
Denver, Colo. 
Little Rock, Ark. 
Harrisburg, Pa. 
Denver, Colo. 
Denver, Colo. 
Sioux City, Lowa. 
Denver, Colo. 
Denver, Colo. 
Cairo, Il. 
Raleigh, N. C. 
Denver, Colo. 
Denver, Colo. 
Sioux City, Iowa. 


RIVER STATIONS DISCONTINUED. 


Station. 
Lockhaven, Pa. 
Oil City, Pa. 
Rotherwood, Tenn. 
St. Cloud, Minn. 


District. 
Harrisburg, Pa. 
Pittsburg, Pa. 
Knoxville, Tenn. 
Minneapolis, Minn. 


RAINFALL STATIONS ESTABLISHED. 


Station. 
Abercrombie, N. Dak. 
Caledonia, N. Dak. 
Colorado Springs, Colo. 
Crookston, Minn. 
Drayton, N. Dak. 
Eureka Springs, Ark. 
Fergus Falls, Mion. 
Fort Stanton, N. Mex. 
Grand Forks, N. Dak. 
Las Vegas, N. Mex. 
Maxwell City, N. Mex. 
Olden, Mo. 

Oregon, Ark. 
Pembina, N. Dak. 
Raton, N. Mex. 
Santa Rosa, N. Mex. 


District. 
Moorhead, Minn. 
Moorhead, Minn. 
Denver, Cvlo. 
Moorhead, Minn. 
Moorhead, Minn. 
Little Rock, Ark. 
Moorhead, Minn. 
Denver, Colo. 
Moorhead, Minn. 
Denver, Colo. 
Denver, Colo. 
Little Rock, Ark. 
Little Rock, Ark. 
Moorhead, Minn. 
Denver, C olo. 
Denver, Colo. 
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RAINFALL STATIONS ESTABLISHED— Continued. 
Shoemaker, N. Mex. Denver, Colo. 
Springer, N. Mex. Denver, Colo. 


Denver, Colo. 

San Francisco, Cal. 
Denver, Colo. 
Denver, Colo. 
Denver, Colo. 
Moorhead, Minn. 
Denver, Colo. 


Stonewall, Colo. 
Summit, Cal. 
Tercio, Colo. 
Thornton, N. Mex. 
Tucumeari, N. Mex. 
Wahpeton, N. Dak. 
Westcliffe, Colo. 
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RAINFALL STATIONS DISCONTINUED. 


Covington, Va. Richmond, Va. 
Kineo, Me. Portland, Me. 
Moncure, N. C. Raleigh, N. C. 
Oriskany, Va. Richmond, Va. 
Ottawa, Il. St. Louis, Mo. 
Verbena, Ala. Montgomery, Ala. 


The highest and lowest stages for the year, together with 
the annual ranges at 249 selected stations, are shown in Table 
V.—H. C. Frankenfield, Professor of Meteorology. 


REPORT OF THE CHIEF OF THE WEATHER BUREAU FOR THE FISCAL YEAR ENDING JUNE 30, 
1905. 
[Dated July 28. Extract from the report of the Secretary of Agriculture, October, 1905.] 


I have the honor to submit a report of the operations of 
the Weather Bureau during the fiscal year that ended June 


30, 1905. 
REVIEW OF TEN YEARS’ WORK. 


The present Chief of the Weather Bureau completed ten 
years of service as such on July 4, 1905, having served previ- 
ous to his appointment as Chief of the service nineteen years 
in the various subordinate grades. It may, therefore, not be 
inappropriate at the end of this decade to make a brief survey 
of the development of the weather service during his adminis- 
tration. 

It is probable that there is no part of the Government ser- 
vice in which rigid discipline is more necessary to its well-being 
than in the United States Weather Bureau. It has to do with 
the saving of life and property. While its observations are 
made with scientific precision, yet its warnings of danger from 
floods, from gales, or from frigid air, are the results of empiri- 
cal reasoning, and, therefore, even with favoritism eliminated 
from its personnel, and with the maintenance of the highest 
form of the merit system of appointment, promotion, and pre- 
ferment, there will still be a small percentage of error in its 
warnings. The public is entitled to know, however, that it is 
only by the maintenance of a high standard of official integrity 
that the percentage of error is reduced to and kept at a low 
figure. 

The following statement of appropriations, disbursements, 
and unexpended balances, from July 1, 1895, to June 30, 1905, 
ten years, shows that the average per annum increase in the 
appropriations for the support of the Weather Bureau has only 
been 4.41 per cent; that during three years of this period 
there was an actual decrease in the appropriations and that 
during no year was there a deficit, but that each year a 
considerable sum of money—in one case amounting to over 
$71,000, in another to $13,000, in another to over $9,000, and 
in still another to over $8,000—was returned to the Treasury 
as unexpended balance. 


Appropriations, disbursements, and unexpended balances from July 1, 1895, 
to July 1, 1905. 


| 


Per cent of 
Amount Amount | Amount | 

Fiscal year. appropriated. disbursed.  unexpended. 
1896. . 914,804.17 | $71, 145. 30 | 0. 82 
1897... | 883 .772. 00 870, 581. 46 13. 190. 54 
883, 702. 00 877, 838. 35 5. 863. 65 01 
0664 1, 015, 502. 00 1, 007, 962. 92 9, 5389. 08 14.91 
chen 1, 022, 482. 00 1, 014, 238. 50 243. 20 0. 68 
ror err | 1,058, 320. 00 1, 052, 626, 99 5, 693. 01 3. 51 
a ee 1, 148, 320, 00 1, 146, 769. 16 1, 550. 84 8.50 
1, 268, 760. 00 1, 256, 752. 90 7, 007. 10 10. 05 
1, 248, 520. 00 1, 245, 653. 81 2, 866. 19 21 
1, 337,740.00 336, 198, 58 *1, S41. 42 7.14 

*Estimated. t Decrease. 


Again referring to the fact that the average per annum in- 
crease in the cost of the weather service during the past ten 
years is only 4.41 per cent, it is significant, as showing the 


benefit to the weather service of a determination to apply the 
spirit as well as the letter of the civil service law, that the 
daily distribution of forecasts and warnings, or of printed 
charts containing the daily meteorological data of the United 
States, has increased from 22,582 to 622,880 copies, of which 
158,000 represent printed reports. 

The frequently expressed opinions of persons who represent 
the important interests that the Weather Bureau was created 
to serve, show that it has made such progress in its internal 
discipline and in the results accomplished for the benefit of 
the farmer, the mariner, the shipper, the manufacturer, and the 
seeker after health or pleasure, that there is no weather service 
anywhere in the world comparable with it. It has received the 
commendation of citizens of this country as well as the encomi- 
ums of scientists both at home and abroad, many of whom come 
here to study its organization. In recent years its stations 
have been equipped with standard instruments, apparatus, and 
furnishings of the latest design; daily maps are printed at 
nearly 100 of its local stations; large glass maps, containing 
the current weather reports, are exhibited each morning before 
important commercial associations; maps, either neatly printed 
or milleographed, are distributed within three hours from the 
time that the observations are made. Climatic statistics for 
the various States are collected from nearly 4,000 voluntary 
observers using standard instruments, and printed in the form 
of monthly section reports, so that the climate of one region can 
be readily compared with that of another. The Burean has ex- 
tended its network of stations around the Caribbean Sea and the 
Gulf of Mexico, so that no destructive tropical storm may come 
without warning. It has established stations in Bermuda and in 
the Bahamas, and arranged for cable cooperation in the Azores 
and along the western coast of Europe, which enables it to 
make forecasts for two or three days in advance for steamers 
leaving this country, and to warn steamers leaving Europe for 
America of severe storms which they may encounter on their 
westward voyage. With kites and mountain stations it has 
explored the upper air and gained useful knowledge. It has 
conducted experiments in wireless, or space, telegraphy, and 
developed one of the best wireless systems now in use. It has 
extended its system of telegraphic and climatic observations 
so that now, except in some portions of the Rocky Mountain 
States, the temperature and rainfall conditions of nearly every 
county can be ascertained; these observations are of great 
benefit in the development of the arid and subarid regions, 
especially in the organization of the extensive irrigation works 
recently authorized by Congress. 

The Weather Bureau has developed and put into effect a fair, 
yet rigid, discipline for the control of its personnel—a system 
of merit in which each person works out his own status to such 
an extent that it is practically impossible for an incompetent or 
undeserving person, or a person lacking in good character, to 
reach any important post of duty. With this discipline there is 
associated a system of study and examination which develops 
the intellectuality of those who receive advancement. With 
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such a discipline it has, with rare exceptions, given timely 
warning of the coming of injurious changes in temperature, and 
allowed no important storms or floods to come unannounced. 

It has encouraged the study of meteorology in educational 
institutions by allowing its employees, outside of their official 
duties, to deliver courses of lectures to students, so that there 
are now twenty institutions of learning in which meteorology 
forms a part of the curriculum, thereby giving preliminary 
training to the young men who, in after years, will succeed 
to the duties now performed by the meteorologists of the 
Government. 

Finally, three years ago the Bureau began the development, 
at Mount Weather, Va., of an institution devoted purely to 
meteorological research. 

The present appropriation for the support of the Bureau is 
$1,392,990. This is the amount to be expended during the cur- 
rent fiscal year in applying our limited knowledge of meteorol- 
ogy to the commerce and the industries of the United States, 
and to the saving of human life. A knowledge of the coming 
weather enters so intimately into every contemplated human 
action that the question is often asked: “ What are the prospects 
for further improvement in the accuracy of weather forecasts, 
and can the seasons ever be foretold?’’ The answer is that the 
Government has a corps of forecasters, the members of which 
are the survivals of the fittest in a thorough system of elimina- 
tion by competition. Since they are now applying all of the 
knowledge of the atmosphere that has been attained, little hope 
for material improvement in their work can be held out until a 
substantial addition is made to the pure science of the problem. 
This can only come through experimentation, study, and re- 
search. With 200 stations engaged in applying the science, it 
is a wise economy to devote at least one of them to the work 
of adding to the knowledge that we are annually spending 
nearly a million and a half of dollars to apply. Accordingly 
we have endeavored to lay out a plan of study and research 
leading to an increase in our knowledge of the laws governing 
the atmosphere such as should eventually enable our succes- 
sors, if not ourselves, to add to the accuracy of weather fore- 
casts and to make them for a longer period in advance. 

The progress of every branch of science is necessarily slow. 
Four hundred years of unremitting observation and study 
were necessary in order to bring astronomy up to its present 
high standard of accuracy and it must be expected that the 
complex problems of meteorology will require time for their 
elucidation. 

The last thirty years has witnessed such remarkable prog- 
ress in new branches of science that fields of research formerly 
closed to the meteorologist are now open to him and justly 
can not be neglected. The discovery of the remarkable prop- 
erties of radium has opened up a field of research relative to 
the ionization of gases, and this has led to a complete revolu- 
tion in our ideas relative to atmospheric electricity. The 
studies of Professor Langley with the bolometer have led to 
the perfecting of similar instruments by various European 
and American students, so that now the analysis and measure- 
ment of sunshine and the determination of the nature and 
influence of the radiations that come from the sun form 
a fundamental field of study for the meteorologist. Recent ob- 
servations by the Bureau have shown the plausibility of a large 
variation of the amount of heat that is received from the sun 
or an equivalent possible variation in the transparency of the 
highest portions of the earth’s atmosphere, a discovery con- 
firmed by corresponding observations in Switzerland. A year 
of special cloud observations all over the world has led to the 
modification of earlier views as to the general circulation of 
the atmosphere, while mathematical methods have been per- 
fected that give promise of being directly applicable to the 
rigorous discussion of these complex motions. 

In all these studies the Weather Bureau has hitherto taken 
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a subordinate part, whereas in matters of so-called practical 
meteorology it has always occupied the leading position. 

In order that this country may do its share toward the 
advancement of meteorology along the lines that specially 
relate to conditions in America, it is imperative that the 
Weather Bureau should establish an observatory for its own 
special research work. It would seem a severe criticism to 
say that the United States Weather Bureau has 200 stations 
for routine observations and spends such a large amount of 
money annually for routine work without doing anything for 
the permanent improvement of the science upon whose develop- 
ment its efficiency depends. It was long since stated that the 
highest efficiency in any art implies a perfect knowledge of 
the higher science behind it. 

We have therefore secured a piece of land and inaugurated 
work at an establishment that is intended to respond to the 
present and prospective needs of meteorology. We have called 
this the Mount Weather Research Observatory, and have or- 
ganized it ona broad and elastic basis so that it may from 
year to year expand with the growing knowledge of our needs. 
The other weather bureaus of the world have been inclined to 
make research more prominent than practical routine. Their 
appointments, their promotions, and internal organization, and 
their whole animus, are in harmony with the principle that in 
the present state of meteorology research is more important 
than forecasts; that to establish a new law is better than to 
forecast rains, frosts, or storms; that, in general, our knowl- 
edge of the atmosphere and its mechanics needs to be increased 
so that we may venture upon forecasts that will establish a 
new standard of accuracy. 

In order to prosecute the researches contemplated at Mount 
Weather, we have established there a plant especially adapted 
to atmospheric research. By means of balloons and kites, the 
temperature, moisture, and movements of the air at great 
heights will be ascertained. The absorption of solar heat by the 
atmosphere will be measured by means of the pyrheliometer 
and actinometer. The special analysis of the sunbeam will be 
carried out by means of the bolometer and spectrometer. The 
electric condition will be determined by means of the elec- 
trometer, and the radioactivity, or ionization of the air, by 
means of the dissipation apparatus of Ebert. To all this we 
have added apparatus for studying the relations to the atmos- 
phere of the magnetism of the earth, the temperature of the 
soil, and even the motions of the earth as shown by the seis- 
mographs. All these phenomena have been shown to have a 
more or less intimate connection with meteorology. 

In so far as aerial research may require it, sounding bal- 
loons will be liberated from many of the weather stations in 
distant parts of the country in cooperation with those at 
Mount Weather, since it is considered very important to know 
the condition of the atmosphere above the land every day of 
the year up to the greatest attainable height, especially dur- 
ing the passage of storms and cold waves. These so-called 
sounding balloons may attain altitudes of twenty miles; 
through them a record will be obtained of the winds and 
temperatures at that height as well as throughout the whole 
intermediate strata. Therefore Mount Weather may be ex- 
pected to do as much for the science of meteorology and the 
future improvement of the service as the service has already 
done during the past 35 years for the material interests of 
the United States. As this country led the world in the prac- . 
tical application of meteorology, it is desired henceforth to 
lead in the development of the science itself. 

In addition to the observational side of the above-mentioned 
studies it is absolutely necessary to provide conveniences for 
experimental work, that is to say, a physical laboratory in 
which to investigate all questions that yield to treatment by 
experiment as distinct from pure observation. There is also 
needed a power house and an electrical installation for the 
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manufacture, by the electrolytic process, of the hydrogen gas 
for the use of balloons; this process has been demonstrated 
to be by far the most convenient and economical method of 
obtaining large quantities of pure hydrogen. It has even 
been necessary to stimulate the manufacturers of india rubber 
in order to secure a material that will retain its elasticity at 
the very low temperatures to which the balloons are exposed 
at great altitudes. 

As meteorology is essentially a study of the physics of the 
atmosphere, the physical laboratory will become the central life 
of the institution. A capable physicist has therefore been 
selected as the supervising director of the whole institution, 
and men of the highest talent for each line of coordinated 
research. 

Similar institutions designed to carry on one or more of 
these lines of study have been established at Potsdam near 
Berlin, Pavlovsk near St. Petersburg, Montsouris and Pare St. 
Maur near Paris, and Kew Observatory near London, but we 
have combined in the Research Observatory at Mount Weather 
the principal duties that devolve upon all those observatories, 
with the additional kite work and balloon work carried on by 
the famous observatory for dynamic meteorology established at 
Trappes near Paris, by Teisserenc de Bort, the private ob- 
servatory of Mr. A. L. Rotch, at Blue Hill near Boston, and 
the new institution established by the Government of Prus- 
sia, at Lindenburg, about 40 miles southeast of Berlin, where 
aerial research will be prosecuted under Assmann. 

As in the case of all these establishments, so also with the 
institution at Mount Weather, the employees must necessarily 
live close by their apparatus, and provision must be made for 
all the ordinary needs of domestic life precisely as is done in 
all large astronomical observatories, and in military estab- 
lishments. This has been accomplished economically and in 
accordance with established usage. 

As it may happen that others, not employees of the Bureau, 
may be engaged in research that is of importance to the 
Weather Bureau, it is contemplated to extend to such every 
facility for the prosecution of their studies at this institution, 
in the belief that the Bureau will receive great advantage from 
such association with distinguished scholars and experts. 


WORK OF THE YEAR, WITH RECOMMENDATIONS. 


THE MOUNT WEATHER RESEARCH OBSERVATORY—-BUILDINGS COMPLETED 
AND PROJECTED. 


During the past year work on both buildings and grounds 
has been pushed as vigorously as circumstances would permit. 
The administration building and weather station was completed 
and equipped last fall and observations begun, which have since 
been used daily by the forecasters at Washington. Two mag- 
netic observatory buildings have been completed during the 
year, one for absolute and one for differential determinations of 
the elements of the earth’s magnetism. The instruments for 
both magnetic observatories are now being installed. The 
power house which was completed during the last fiscal year 
has been fitted with engines, generators, etc., for use in aerial 
work. All of the large machines were in place by the end 
of March, 1905, and work was then resumed on the revolving 
kite shelter, which was completed before the end of the fiscal 
year. Work was begun on the building for the physical Jabor- 
atory in July. There are still some difficult questions regard- 
ing the best plans for the solar physics work, but as a final 
decision is not required at present, more time will be employed 
in consultation. 

In planning the power house and kite shelter and in the in- 
stallation of machinery in the first named, valuable aid has 
been rendered by Prof. Charles F. Marvin. 

The schedule of apparatus for the solar physics observatory 
~ has been submitted to prominent instrument makers for esti- 
mates as to cost of construction. 
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The subject of solar radiation appears to be so important 
that early in the year the climatologist, Mr. H. H. Kimball, 
was instructed to prepare himself to take up this line of research 
at the Mount Weather Observatory. Through the courtesy 
of Secretary S. P. Langley of the Smithsonian Institution, 
arrangements were made for the detail of Mr. Kimball to the 
Astrophysical Observatory for instructions and actual work in 
connection with the spectro-bolometric apparatus devised and 
used at that observatory. This detail commenced on May 1, 
1905, and will probably continue until October of the same 
year. The practical experience thus gained by Mr. Kimball 
should be of great value to the Bureau when the study of solar 
radiation is taken up in earnest. 

Observations with the Angstrom pyrheliometer and the 
Pickering polarimeter have been continued at Washington 
throughout the year. A discussion of the results will be found 
in the Monthly Weather Review for March, 1905. The Ang- 
strom instrument has been carefully compared with the acti- 
nometers used by the Smithsonian Institution. It is hoped 
that this will enable us to connect European actinometer work 
with Professor Langley’s spectro-bolometric work, and to thus 
perhaps obtain some knowledge of variations in solar radiation 
over a considerable period of time. 

METEOROLOGICAL OBSERVATIONS AT MOUNT WEATHER. 


Regular observations of the several meteorological elements 
at 8 a.m. and 8 p. m. were begun at Mount Weather, Va., in 
November, 1904, and have been continued uninterruptedly 
since that time. 

PERSONNEL OF MOUNT WEATHER RESEARCH OBSERVATORY. 


The research staff has been strengthened by the appoint- 
ment of William J. Humphreys, Ph. D., Johns Hopkins 
University, and late professor of physics in the University 
of Virginia, to be supervising director at Mount Weather, 
to take effect July 1, 1905, and by the recall of Mr. Louis G. 
Schultz from temporary detail in Argentina in connection with 
the equipment of magnetic observatories in that country. 

Mr. Herbert L. Solyom, recently of the U. S. Patent Office, 
has been appointed as a special aid to Professor Humphreys 
in studies of radiation, ionization, and solar physics. 

The organization of the Mount Weather Observatory as at 
present constituted is as follows: 

AT WASHINGTON. 

Director.— The Chief. 

Board of advisers.—Prof. Cleveland Abbe, Prof. Charles F. 
Marvin, Prof. Frank H. Bigelow, Chairman; Prof. Edward B. 
Garriott, Prof. Henry J. Cox, Prof. Alfred J. Henry, Prof. 
Alexander G. McAdie, Prof. Harry C. Frankentield, and Prof. 
William J. Humphreys. 

AT MOUNT WEATHER. 

Supervising director.—Prof. William J. Humphreys, who shall 
have supervision in detail of all work in the physical labora- 
tory and solar physics observatory and general, rather than 
detailed supervision of other researches. He will aid the re- 
search directors in matters wherein his knowledge may be of 
assistance, and will be an advisor rather than a director of 
their research; although in all matters of cooperation between 
research directors he will have the controlling voice. He will 
have charge of the discipline of the institution, referring to 
the Chief such matters as can not be settled at the station. 

Mr. Herbert H. Kimball, who, through the courtesy of Prof. 
S. P. Langley, is receiving special training in the use of the 
bolometer in the Smithsonian Institution, will be Professor 
Humphreys’s principal aid in solar physics, and Mr. Herbert 
L. Solyom, who, by the kindness of Prof. E. B. Frost, is doing 
special work at the Yerkes Observatory, will be an additional 
assistant. 

Director of magnetic and electric research.—Mr. Louis G. 
Schultz, who shall have charge of the magnetic observatories 
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and observations in atmospheric electricity and special elec- 
tric and magnetic research. 

Director of upper air research.—Dr. Oliver L. Fassig, who 
shall have charge of balloon and kite observations and the 
discussion thereof. Messrs. Schultz and Fassig will arrange 
for cooperation in the taking of electrical observations from 
kites. 

Observer in charge of property.—Mr. Charles 8. Wood, who, 
under the general control of the supervising director, shall 
have charge of the premises, repairs, improvements, heating 
and lighting, power plants, horses and vehicles, meteorologi- 
cal observations and forms, and the mess and forage funds. 
He may correspond direct with the Central Office in regard 
to the details of the work with which he is charged. 

Each official will discuss his own observations and, so far 
as possible, correlate the events shown by his reports with 
those indicated by the observations of others. There will bea 
cheerful willingness to cooperate for the general good of the 
institution and the advancement of the science of meteorology. 

There will be no publication in the bulletins of the Bureau 
of mere argument over abstract theories in science. The place 
for such is the scientific publications, which are open to all. 
No more data will be published in the announcement of results 
than are necessary to make clear the subject matter, except 
when the data are new. 

The prime object of the institution, viz, the taking of ob- 
servations and the gathering of data with which to make 
experimentation and prosecute research, will be kept in mind. 
Unpublished data will be open to the use of all recognized in- 
vestigators, and cooperation with other scientific workers will 
be encouraged. Questions that may directly or indirectly be 
of value to the science of meteorology will be proper subjects 
for investigation. The field of inquiry will, therefore, be a 
broad one. 

PROBLEMS IN INSTRUMENTAL EQUIPMENT AWAITING SOLUTION. 

For a number of years Prof. Charles F. Marvin, the official in 
charge of the Instrument Division, has endeavored to give a 
portion of his time and efforts to the study of problems which 
are directly related to the development of new apparatus and 
the perfection of the equipment now in use. Such efforts 
seemed to be indispensible, in order to keep pace with the 
demands for better instrumental devices. Thus far, however, 
while the value of such work has been conceded, it has had no 
recognized place or funds in the yearly schedule, and much of 
the little that has been done was accomplished only by effort 
during extra hours when the official in charge of the Instru- 
ment Division could be free from the constant interruption 
incident to the daily routine. During the last ten years the 
extension of the service with respect to the instrumental 
equipment of stations has been very great. In 1895 only 
about 361 automatic instruments of all kinds were in opera- 
tion at stations. The number at the present time is 1,195. 

Instrumental apparatus has been greatly improved and per- 
fected; many new designs have been brought out and other 
scientific work accomplished, such, for example, as the partial 
determination of the constants of the anemometer equation, 
and the relation of wind velocities and pressures; the deter- 
mination of vapor pressures at low temperatures; studies upon 
the mechanics and equilibrium of kites, ete. 

At no time in its past history has the Bureau assumed such 
an attitude toward the solution of the scientific problems of 
meteorology as at the present time. Extensive preparations 
are being made for a comprehensive study of difficult matters 
that may require years for their solution. At the same time 
many of the simpler but equally important problems are press- 
ing for attention which it is hoped may be given in the near 
uture. 

Some of the investigations that can be taken up when the 
laboratories at Mount Weather are finished, are as follows: 
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(1) Studies in the development of practical apparatus for 
the measurement and registration of evaporation, both in the 
interest of plant physiologists and irrigation engineers. 

(2) Apparatus for the better observation and the automatic 
registration of humidity, especially at low temperatures. 

(3) Apparatus for the indication at local offices of river 
stages. Some work was done on this problem last year, but 
thus far opportunity has not offered to bring the matter to 
a satisfactory status. 

(4) Apparatus for measurement and registration of solar 
radiation. This embraces not only the present type of station 
sunshine recorders, in which improvement is needed, but also 
the class of instruments known as pyrheliometers, actinome- 
ters, etc., such as have been employed for some years by Mr. 
H. H. Kimball in his special observations. 

(5) Stations need apparatus for the more exact registration 
of the beginning and ending of precipitation. A device for 
this purpose has been partly worked out by Dr. Oliver L. 
Fassig, but important structural and mechanical improvements 
are required to render this device actually available for station 
use. 

(6) Improvements are required in tele-thermographs. These 
instruments are needed at many stations. 

(7) Rain gages are needed suitable for exposure on moun- 
tain ridges, remote from the habitation of the observer, and 
in the water-sheds of great rivers, so that the precipitation, 
snow or rain for a whole season, can be collected and meas- 
ured even though regular daily observations be not made. 

(8) Apparatus intended for the recording of lightning has 
already received some attention, but we should be in a posi- 
tion to discuss the structural details of these devices and their 
merits and demerits on a basis of real experience. 

(9) The improvements in seismometry have revealed how 
widely sensitive the seemingly rigid earth really is to vibra- 
tions in its crust, and that all great earthquakes can be re- 
corded over the entire globe by sufficiently sensitive instru- 
ments. At about 6 a.m. April 4, 1905, a great earthquake 
occurred in northwestern India, killing and injuring a great 
many people and causing the total destruction of towns and 
villages. The entire crust of the earth was set into elastic 
vibrations which were recorded at the Weather Bureau and all 
over the world wherever delicate seismographs were main- 
tained. Dr. F. Omori, secretary of the earthquake investiga- 
tion committee of Japan, reports concerning the Indian earth- 
quake that the large seismograph at Tokyo recorded first the 
waves proceeding from India to Tokyo direct, via Siberia, and 
later on, those which crossing Europe and America, reached 
Japan by way of the Pacific Ocean. Still more remarkable than 
this, the seismogram at the Osaka Meteorological Observatory 
showed the waves which, having reached Japan from India 
direct, passed on across the Pacific Ocean, America, and Europe, 
and finally, as it seems, returned to Japan after having made 
literally a complete circuit of the earth. The time required was 
2 hours, 3 minutes, and 35 seconds. Certain seismic records 
appear to show that the crust of the earth is appreciably sensi- 
tive to great meteorological changes, and these the Weather 
Bureau is preparing to study with the aid of the instruments at 
Washington and those it is about to install elsewhere. The 
great delicacy of these instruments requires corresponding 
skill and attention in their maintenance. 

(10) The Weather Bureau is almost daily in receipt of re- 
quests for information relative to high wind velocities and the 
relation of pressure to velocity. This is a subject in great 
need of further experimental investigation. 

(11) Similar to the foregoing is the question of atmospheric 
humidity at temperatures above 100° F. The present humidity 
tables end at 140° F. Many inquiries are received for values 
at higher temperatures, such as are encountered in methods for 
artificial drying, etc. The Bureau can render a distinct service 
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to many interests by an accurate extension of the tables into 
the upper ranges of temperature. 

There is a demand upon the Bureau for authoritative results 
in each of the several lines of inquiry cited above, but prog- 
ress on such original work has heretofore been impossible; 
now, however, with the completion of the physical laboratory, 
at Mount Weather which it is expected will be under roof 
before cold weather, and the installation of apparatus in this 
and other buildings at that place, these important problems 
may soon be attacked with hope of success in their solution. 


FORECASTS AND WARNINGS. 


There were but two severe atmospheric disturbances during 
the year, both of which were confined to Atlantic coast dis- 
tricts. The first assumed marked intensity on September 
14-15, in the subtropical region north of the West Indies, 
and moved thence with considerable speed to the New England 
coast and the Canadian Maritime Provinces. It was attended 
along the Atlantic seaboard by excessively heavy rain and 
strong gales that attained hurricane force at points along the 
middle and south Atlantic coasts. The maximum wind velocity 
reported in connection with this storm was 100 miles an hour 
from the northwest at Delaware Breakwater at 2 a. m. of the 
15th, and the rainfall exceeded five inches at points in the 
Middle Atlantic States. Although the approach of this storm 
was announced by timely advices and warnings that prompted 
precautionary measures, a number of lives were lost, much 
damage was caused to seaside property, and many casualties 
to shipping occurred along the Atlantic coast of the United 
States. 

From November 11 to 14, 1904, a storm of exceptional severity 
advanced from the Isle of Pines to Nova Scotia with barome- 
ter readings of 29.08 inches at Hatteras, 28.74 inches at New 
York, and 28.60 inches over Nova Scotia. Attending this 
storm, heavy gales occurred along the coast from Eastport to 
Jacksonville, heavy snow fell from the Lake region over the 
North Atlantic States and snow was reported as far south as 
North Carolina. The life-saving station at New Inlet, N.C., was 
swept away by the heavy seas and four of the men stationed 
there were drowned, and several vessels were wrecked along 
the coast. Communication by telegraph and telephone was 
interrupted in New England and the Middle Atlantic States, 
and coast towns suffered considerable damage. Storm warn- 
ings were issued well in advance of the storm as it moved up 
the coast and hurricane warnings were displayed for the New 
England coast where it attained its maximum intensity; un- 
doubtedly much property and many lives were, saved by the 
attention paid to these warnings. 

The Boston Transcript remarks as follows regarding the 
warnings issued for the New England coast in connection with 
this storm: 

Ample warning was given by the Weather Bureau Saturday on the 
approach of the storm at a time when the skies were fair and northeast- 
erly winds little expected; and to the warnings is doubtless due the 
small number of wrecks and disasters. 

A number of severe storms occurred on the north Pacific 
coast and the high winds and gales accompanying them did 
considerable damage to shipping. The following is from the 
Oregonian of Portland, Oreg., under date of November 10, 
regarding warnings issued in connection with these storms: 

The accuracy of the forecasts of the Weather Bureau on last week's 
storms was remarkable and shipping masters who heeded the forecasts 
and remained in port saved money for the underwriters and much un- 
pleasantness for themselves. Considering the violence of the gales 
which raged for the greater part of the week, the Weather Bureau was 


quite fortunate in maintaining communication with the North Head sta- 
tion. The service from that point is of great value to the shipping com- 


munity, and Mr. Beals has been untiring in his efforts to make it as 
prompt and accurate as possible and is to be congratulated on his 
success. 
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NOTABLE COLD WAVES. 
A cold wave of unusual intensity crossed the United States 
from December 24 to 29,1904. This cold wave extended from 
the Dakotas to the Texas coast and from the Ohio Valley to 
the Gulf. During its passage, the greatest 24-hour fall in 
temperature, 54°, occurred at Springfield, Mo.; a minimum of 
36° below zero was noted at Williston, N. Dak., and the line 
of zero temperature extended to southern Colorado and south- 
ern Kansas. The following are among the press comments 
made in connection with this cold wave: 
From the Springfield, Ill., News, of December 28, 1904. 


One of the worst blizzards in many years has swept this country, caus- 
ing distress and damage. Life and property must be sacrificed to these 
storm monsters that no human ingenuity can control. The best that 
we can do is to send warnings ahead and forewarn others of its approach. 
This is the work the Government has undertaken in its Weather Bureau. 
How much life and property has been saved by the Government's system 
of forewarning can not be computed. There is no branch of public ser- 
vice that is of such immense value to the people. This is attested by 
the widespread credit given it and the unanimity with which shipping, 
mercantile, railroad, manufacturing, and farming interests watch the 
weather forecasts. A twenty-four hour or even twelve hour warning of 
the approach of such a storm as that which swept upon us yesterday is 
often more than ample to protect life and property that are exposed. 


From the New Orleans Picayune of December 29, 1904. 


While the temperature has been below freezing in the sugar and truck- 
ing region around New Orleans several times this season, the freezing 
mark at New Orleans was registered for the first time yesterday morn- 
ing. Timely warnings were scattered broadcast by the Weather Bureau, 
stating that planters and the public should prepare for temperatures of 
24° to 28° in the sugar region and 30° at New Orleans. The prediction 
was fully verified. The Weather Bureau issued warnings for every severe 
change in the weather, and the few failures were when certain conditions 
which were expected did not materialize. Farming interests consider 
the warnings of incalculable value, and they do not complain if a pre- 
diction sometimes falls short. One freeze without warning means the 
loss of many thousands of dollars, and perhaps of millions of dollars, 
while the expense of occasional protection when a predicted freeze does 
not come is a very small matter. So accurate and definite have the 
warnings become, that no planting interest in the State has suffered from 
weather conditions when the warnings were believed and action taken to 


prevent loss and damage. 

A severe cold wave appeared over the Dakotas, Minnesota, 
Nebraska, and Iowa on January 24, 1905, and on the 25th it 
covered the central and upper Mississippi valleys and extended 
over the northern portions of the east Gulf States, the line of 
zero temperature reaching into northern Tennessee. On the 
26th, the cold wave covered Florida, and temperatures below 
freezing were reported as far south as Tampa and Jupiter. 
At the latter place, the minimum temperature, 24°, equalled the 
lowest ever recorded since the establishment of the Weather 
Bureau station at that point, the lowest previous minimum 
having occurred December 2%, 1894. Considerable damage 
was done to orange trees where groves could not be fired or 
protected. Ample warnings had been given of the expected 
low temperatures, and the Morning Tribune of Tampa in an 
editorial of January 26, estimated that— 

But for the prompt and ample warnings given by the Weather Bureau 
office, and the precautions immediately taken upon receipt of these 
warnings by farmers and growers, the damage would have been about 
ten times what it really was. 

The work of the Weather Bureau is not confined to the 
issuance of warnings of notable storms and severe cold waves. 
A service that well represents the value of the Bureau, 
especially in commercial and marine circles, is the giving out 
daily, by telephone and otherwise, of information respecting 
the current weather conditions in different parts of the country. 

In the distribution of forecasts and warnings, little change 
has been made in the methods formerly employed. The dis- 
tribution by telephone is increasing quite rapidly; next to the 
daily newspaper, this method must eventually become the 
most effective within reach. 

The following statement shows the distribution by States 
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and Territories, and the changes, as compared with the work 
of the previous year: 


Distribution of daily forecasts and special and } emergency warnings. 


| expense, Without expense to United States by 
ga | § ® 
2 = 5 = 
| w 2 2 2 
| 
Alabama ........ 21; 8 139 1, 206 425 | 109-100 | 12 
28 102 581 621 84 6 0 
| 139) 12 0 2, 541 5,071 49 0 0 
15 «69 39 1, 035 645 2* 0 7 
Connecticut ............-- 16; 3) 49 1,220 155 0 0; 4151 
an | 9] 0 0 72 472 | 34) 0 
District of Columbia...... 0; 0 1,191 0 0 
27 | 153 | 61 906 82 57 0 
Georgia 39° 40 241 1, 593 1, 558 217 41 
1 366 0 874 o| 17 
149 | 21 468 3, 376 9, 538 113, 618 93 459 
102 ll 208 1, 893 2, 792 48, 937 72 287 
Indian Territory.......... 6, 1 4 170 0 4,016 114 0 
186 25 400 1,948 9,920 66, 845 13 | 0 
81 6 186 S86 5, 485 3, 875 15 15 
| 37| 87] 96 2, 186 75| 27,094| 14| 0 
33 46 61 896 115 441 0 
21; 5 40 1,116 995 7 77 
31; 42 1, 992 1,540 20 0 
Massachusetts ee i 26 18 63 3, 041 310 15 0 331 
128 | 17 379 5, 328 2, 269 43,837 264 457 
76| 13| 196 2, 003 5,573 9,483 19 0 
Mississippi . . 118 763 416 767 6 0 
DED sitebchastedsacacs 70 7 240 5, 125 2, 269 17, 000 25 0 
18 19 18 413 0 227 0 0 
68 221 1,131 1,085 1, 850 0 
3! 0 0 106 0 0 0! 0 
New Hampshire........... 22 1 34 1, 207 1, 398 145 0 31 
20, 23 45 1,223 | 305 587-176 0 
po Sere 4 2 0 60 0 0 0 0 
108) 47 365 7,947 2, 230 12,049 168 
North Carolina............ 4 17 189 1,144 1,909 93 1 16 
while 1034 437 6, 568 3, 060 61,490 37 17 
ll 2 13 317 622 5, 894 72 0 
18 2 0 693 675 0 0 104 
Pennsylvania .............| 61) 21 367 3, 871 1, 553 7,375 582 0 
5 105 | 0 0 28 
South Carolina............ 28 9 109 1, 185 1,156 | 17 40- 23 
South Dakota..............} 41 27 77 718 1,411 0 
; ee 4) 610 291 1, 506 1,715 868 2 | 2 
240 1,707 | 3,336 636) 65 0 
13 1 46 586 260 8 13 
39S 96 1,562 433 425 61 96 
20 4 795 901 8 29 
West Virginia............. 17] 12) 55 758 | 225 . 26 
100! 15; 298| 2,036| 1,722) 15,178 0 16 
WR assdhacsnceatias 7| 4 8 138 | 40 135 0 0 
Total June 30, 1905....2,158 973 6,152 77,774 75,602 464,738 2,443 2,423 
Total June 30, 1904.... 2,076 | 983 6,152 | 77,605 | 83,639 152,302 2,655 2,423 
| 482 +69) —8, 037 +4312, 436 0 


* Practically ever 


ewe station in the State receives the forecasts through the 
cooperation of the Colo 


o Telephone Company. 


WIRELESS DISTRIBUTION OF STORM WARNINGS TO VESSELS AT SEA. 


* Pursuant to recommendations in the report of the Inter- 
departmental Board on Wireless Telegraphy, dated July 12, 
1904, and approved by the President July 29, 1904, the con- 
trol of meteorological work on the oceans has been transferred 
from the Hydrographic Office, Navy Department, to the De- 
partment of Agriculture, and all meteorological work, hereto- 
fore done by the Navy Department for the purpose of publi- 
cation or for the making of forecasts of storm warnings, has 
been assigned to the Weather Bureau of the Department of 
Agriculture. 

In further compliance with the recommendations of the 
Board, the Navy Department has instructed its wireless sta- 
tions to receive and promptly transmit to the ocean, or to 
islands, or to other places where the information can be made 
useful, the storm warnings of the Weather Bureau, and has 
requested vessels having the use of its wireless stations for 
the receipt of messages to take daily meteorological observa- 
tions of the weather when within communicating distance, 
and to transmit such observations to the Weather Bureau 
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through wireless stations at least once daily, and to transmit 
observations oftener when there is a marked change in the 
barometer. The recommendations further provide that there 
shall be no charge against the Department of Agriculture for 
these observations or for the transmission thereof by wireless 
telegraphy. 

In the development of the plan of transmitting storm warn- 
ings by wireless telegraphy, the cooperation of the Light- 
House Board of the Department of Commerce and Labor has 
been secured and instructions have been issued by that De- 
partment for the display and dissemination of storm warnings 
and advices at light-houses and light-ships that are in com- 
munication with the Naval wireless stations. 

At the close of the fiscal year, the scope of the wireless work 
provided for the transmission of storm warnings from Naval 
stations to offshore points as follows: 

Portsmouth, N. H., Navy Yard to Cape Ann, Thatcher's Island, Mass. 

ee Station, Newport R. I., to Nantucket Shoals, Mass., Light- 
ship. 

ar Navy Yard to Highlands of Navesink, N. J. 

Norfolk Navy Yard to Diamond Shoals Light-ship off Hatteras, N. C. 

Charleston, 8. C., Navy Yard to Charleston Light-vessel. 

Mare Island Navy Yard, Cal., to Yerba Buena, Cal. 

San Juan, Porto Rico, Naval Station to Culebra, Porto Rico. (In partial 
operation.) 

Arrangements will be perfected at the earliest possible date 
for similar wireless service as follows: Portland, Me., to Cape 
Elizabeth, Me.; Boston Navy Yard to Highland Light, Cape 
Cod, Mass.; Key West, Fla., Naval Station to Dry Tortugas, 
Fla.; and from the Pensacola, Fla., Navy Yard to vessels with- 
in communicating distance. 

Negotiations are also in progress with the Marconi Wireless 
Telegraph Company for the receipt at the station of this com- 
pany at Siasconset, Nantucket Island, Mass., of wireless mes- 
sages containing meteorological observations from vessels 
that are equipped with the Marconi apparatus, and for the 
transmission of storm warnings to vessels that may be in com- 
munication with the station. The inauguration of a system 
of interchange between shore stations and vessels at sea of 
messages containing storm advices and meteorological obser- 
vations promises an enlargement of Weather Bureau work that 
will be coextensive with the development and scope of wire- 
less telegraphy. The extension over the ocean of the area 
of meteorological reports by wireless telegraphy may, in time, 
permit a service to transatlantic steamers about to leave 
American and European ports that will advise them regarding 
the character of the weather they will experience at sea. 
Furthermore, it is likely that reports that will be available 
with an extension of wireless telegraphy, will result in a com- 
munication of storm advices to vessels in mid-ocean, and ren- 
der possible a storm warning service for the western coasts 
of Europe. 

RIVER AND FLOOD SERVICE. 


The year 1904-5, like its immediate predecessor, was not 
productive of serious floods in the larger rivers, although 
several damaging floods occurred in the smaller rivers, notably 
in the upper Sacramento in January, 1905; in the Purgatory 
and upper Arkansas rivers of Colorado; the Rio Grande, 
Pecos, and upper Canadian rivers during the latter part of 
September and the early part of October, 1904, and in the 
Grand River of Michigan in June, 1905. The floods in the 
rivers of the southwest in September and October, 1904, were 
peculiar, in that they occurred in the semiarid region and ata 
time of the year when heavy rainfall is not anticipated. Their 
coming was not announced, since no flood service had yet 
been organized in that part of the country. The damage done 
by the floods in Colorado, New Mexico, Oklahoma and Indian 
Territories, and Texas amounted to at least $4,000,000, of 
which the greatest share fell upon the railroads. The loss 
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among the inhabitants was not less than $1,000,000. These 
very destructive floods brought to the attention of the Weather 
Bureau the need of a flood service in the States above men- 
tioned. Such a service was organized during the winter of 
1904—5, and it began operation with fifteen river and ten rain- 
fall stations, the headquarters of the district being at Denver. 
Although the service is not completed, it has done much good 
in giving warning of the floods in the Rio Grande during May 
and June, 1905. 

The flood of June, 1905, in the Grand River of Michigan, 
while not as great as that of 1904, was nevertheless a dis- 
astrous one, and that it was not even more so was without 
question due to the forecast and warning service given by the 
Weather Bureau. 

Extensions during the year.—During the year, several new 
districts were established and a large number of river and rain- 
fall stations were opened. The new districts are as follows: 
1) For the rivers of Ohio, with headquarters at Columbus; (2) 
for the the rivers of Iowa, with headquarters at Des Moines; 
(3) for the rivers of lower Michigan, with headquarters at 
Grand Rapids, and (4) for the smaller streams of Mississippi, 
with headquarters at Meridian. These districts, while quite 
limited in area, were established in order that warnings might 
be given of the severe floods that visit them, usually during 
the spring months. There were also established during the 
year 109 special river stations and 38 special rainfall stations, 
distributed as advantageously as possible among the various 
districts. Five special river and nine special rainfall stations 
were discontinued during the year, and at its close there were 
in active operation 329 special river and 96 special rainfall 
stations. About two-thirds of these are regular reporting 
stations, the observers receiving compensation averaging $84 
and $36 a year, respectively. In addition, daily river observa- 
tions are also taken at 54 regular Weather Bureau stations, 
making a grand total of 383 river and 96 rainfall stations. 


WEATHER-CROP BULLETINS. 


The Weather Bureau issues both national and sectional 
Weather-crop bulletins. Mr. James Berry continues to edit, 
with skill and intelligence, the National Weather-crop Bulle- 
tin. The sectional bulletins are edited by Weather Bureau 
officials in charge of the various section centers. In addition 
to the bulletins above mentioned, the Bureau issues a cotton 
region bulletin from New Orleans, La. These publications 
aim to give the most accurate and impartial information con- 
cerning the weather and crop conditions that it is possible to 
obtain through its corps of telegraphic and mail crop corre- 
spondents. 

Outside of Washington, D. C., there are 44 sections centers 
for the collection and dissemination of weather statistics in 
connection with crop conditions. The following table shows, 
for each section of the climate and crop service, the number 
of cooperating observers and crop correspondents, and the 
editions of the weekly bulletins and the monthly climatologi- 
cal reports: 

SNOW AND ICE BULLETINS. 


The snow and ice bulletins have been issued regularly from 
the beginning of December to the close of March, as hereto- 
fore. These bulletins show graphically the depth of snow 
over the country, and give in tabular form the actual depths 
reported, together with the thickness of ice in the rivers and 
harbors. 

COTTON REGION SERVICE. 


The information upon which the reports of weather condi- 
tions in the cotton region are based is collected mainly from 
146 stations distributed throughout the cotton growing States, 
and reported daily by telegraph to certain district centers. 
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CORN AND WHEAT REGION SERVICE. 

The Weather Bureau maintains a similar service in the in- 
terests of the corn and wheat growing States. One hundred 
and thirty-four stations report the weather conditions by 
telegraph, daily, during the growing season, from April 1 to 
September 30 of each year. 

For the benefit of the rice interests of Louisiana, nine sub- 
ordinate stations are maintained in that State. These stations 
likewise report the weather conditions daily by telegraph. 

Number of cooperative observers, correspondents, etc. 


Publications issued. 


| Number | Crop corres- 


| | bulletine. climate and 

| Crop reports, 

| 
401 800 500 
375 225 500 750 
82 | 125 1, 000 1, 000 
40 650 1, 000 600 
138 | 61 230 250 
teh 200 500 300 
92 | 400 1, 500 400 
59 | 379 700 725 
135 | 400 2, 900 2, 600 
99 | 439 1, 500 | 1, 250 
es 46 266 650 1, 000 
Maryland and Delaware.............. 52 | 158 72 | 720 
120 | 564 1, 300 1, 100 
62 | 225 750 625 
86 468 1,500 452 
144 450 1, 080 535 
39 | 65 300 300 
142. 400 1,000 700 
51 | 101 1,000 500 
83 | 87 1, 000 1, 000 
126 466 1,000 800 
402 1, 000 1,000 
99 590 1, 400 560 
Oklahoma and Indian Territories... . 65 1,030 2, 500 1, 400 
81 | 223 850 750 
61 168 730 600 
ad 41) 44 400 375 
34 175 540 390 
South Dakota....... 57 398 950 500 
55 145 850 | 425 
145 | 7 1,500 | 1, 200 
81 | 155 550 500 
79 | 130 S00 00 
57 | 250 1, 200 500 
64 65 375 350 

tiles 8, 656 | 13, 834 41, 670 
| 


*Six New England States, 
BAROMETRY. 


Prof. Frank H. Bigelow continues to have charge of the 
Barometry Section, and has rendered valuable aid in the or- 
ganization of the Mount Weather Research Observatory. 

Professor Bigelow has continued his studies on the diurnal 
periods in the lower strata of the atmosphere, and has pub- 
lished the following papers thereon in the Monruty Wearuer 
Review: 

I. The diurnal periods of the temperature. 

IL The diurnal periods of the pressure. 

Ill. The diurnal periods of vapor tension, the electric poten-. 
tial, and the coefficient of dissipation. 

IV. The diurnal periods of the magnetic field and the 
periodic disturbances. 

In addition to his studies on the above-named subjects, 
Professor Bigelow has delivered three courses of university 
lectures intended to introduce the theory of cosmical meteor- 


ology. 
MONTHLY WEATHER REVIEW AND WORK OF THE EDITOR. 


In addition to his work as editor of the Monraty Weatuer Re- 
view, Prof. Cleveland Abbe has had general supervision of the 
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educational work in meteorology as carried on by the officials 
of the service and has also given attention to educational work 
along these lines by schools and colleges in general. In the 
course of this work he has begun the preparation of a hand- 
book for the use of those who are pursuing courses of educa- 
tion leading up to research in meteorology. He has also 
prepared for publication an abbreviated copy of his volumin- 
ous report of 1891, on “Climates and Crops,” the publication 
of which has been ordered, as it has been frequently requested 
by those who have had occasion to examine the manuscript. 

The articles contributed to the Monthly Weather Review by 
special students, and the notes by the editor, or assistant 
editor, have continued to occupy about two-fifths of each 
number and have been of exceptional interest. The in- 
creasing interest in meteorology on the part of scientists 
throughout the country encourages the hope that the prog- 
ress of our knowledge of the atmosphere will be especially 
furthered by American research. 

Among the noteworthy articles published in the Review for 
the months of June, 1904, to May, 1905, inclusive, are the fol- 
lowing: 

June, 1904.—W. N. Shaw, Chief of the London Meteoro- 
logical Office, ‘On the general circulation of the atmosphere 
in middle and higher latitudes.” Prof. F. H. Bigelow, “The 
average monthly vectors of the general circulation of the 
atmosphere,” 

July, 1904.—John T. Quinn, “The movement of high clouds 
in the West Indies.” C. C. Hutchins and J. C. Pearson, ‘ Air 
radiation.” 

August, 1904.—Stanislav Hanzlik, Ph. D., “The annual and 
geographical distribution of cyclones of high velocity in the 
United States.” 

October, 1904.—Wilson A. Bentley, “ Studies of raindrops and 
raindrop phenomena.” Joseph Bily, jr., “Thunderstorms at 
Tampa, Fla.” Rey. F. L. Odenbach, S. J., “ An index of mete- 
orological items in the Jesuit Relations.” 

November, 1904.—Rev. D. Hammer, “ Airy’s theory of the 
rainbow.” 

December, 1904.—H. H. Kimball, “ Evaporation observations 
in the United States.” 

January, 1905.—Johnstone Stoney, “Escape of gases from 
the atmosphere.” 

February, 1905.—S. Tetsu Tamura, Ph. D., “ Mathematical 
theory of ice formation. Prof. A. J. Henry, ‘‘ High water in the 
Great Lakes.” E. D. Emigh, “Unusual weather at Dodge, Kans.” 

March, 1905.—H. H. Kimball, “ The variation in atmospheric 
transparency during 1902, 1903, and 1904.” 

April, 1905,—S. Tetsu Tamura, Ph. D., “ Mathematical theory 
of the nocturnal cooling of the atmosphere.” J. L. Bartlett, 
“Influence of small lakes on local temperature conditions.” 
Prof. C. F. Marvin, “The great Indian earthquake of April 4, 
1905.” D. A. Seeley, “A heavy deposit of hoarfrost and its 
effect in retarding the nocturnal cooling of the air.” 

May, 1905.—Robert E. Horton, “Snowfall, freshets, and 
winter flow of streams in the State of New York.” F.S. 
Shields, “ Rainfall of the drainage area of New Orleans, La.” 

METEOROLOGY IN SCHOOLS. 

At every station of importance occupied by the Weather 
Bureau it is the custom for the official in charge to deliver 
such lectures as are desired by the public schools in his im- 
mediate neighborhood, and to instruct such classes as visit 
the offices of the Weather Bureau. In this way a general 
knowledge of the work of the Bureau is being disseminated 
throughout the community. During the past year several 
hundred such lectures have’ been given most of which are spe- 
cifically recorded in the Monruty Wearuer Review. 


CONVENTION OF WEATHER BUREAU OFFICIALS. 


The third triennial convention of Weather Bureau officials 
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was held at Peoria, Ill., September 20-22, 1904. Conventions 
of Weather Bureau officials are regarded as being of great 
importance, since they afford opportunity for the exchange of 
views and the diseussion of methods for advancing Weather 
Bureau work. The convention was helpful not only to those 
who participated in it, but to all other employees of the 
Bureau. 

A report of the proceedings, constituting a volume of 
nearly 300 pages, has been published. 


NEW WEATHER BUREAU STATIONS. 


During the year the following new stations were established 

and fully equipped with automatic instruments: 
Madison, Wis. Charles City, Iowa. 
Brooklyn, N. Y. Roswell, N. Mex. 
Hartford, Conn. La Salle, Il. 
Providence, R. I. Durango, Colo. 
Mount Weather, Va. Peoria, Il. 
Devils Lake, N. Dak. Honolulu, Hawaii. 


STORM-WARNING STATIONS. 


Preparations were made just before the beginning of the 
fiscal year that ended June 30, 1905, to equip about ten sta- 
tions with the storm-warning equipment, and contracts were 
closed for the necessary steel towers, lanterns, etc. It was 
subsequently found impossible, however, to provide sufficient 
funds for the whole undertaking, and the work of installation 
at stations could only be taken up little at a time as small sums 
of money could be spared for the purpose. Seven new stations 
only were equipped during the year, but towers are now at 
six additional stations and will be erected at an early date. 

One hundred and fifty-six display stations are now equipped 
with steel towers. Eighty-one have high power electric lan- 
terns; seventy-two have high power oil lanterns, and day 
signals only are displayed from three towers. In a few cases 
towers are not, or can not, be employed, but other provisions 
are made for the improved storm warning displays. Thus, 
eleven stations, not included above, are yet equipped with 
high power lanterns. 

TELEGRAPH SERVICE. 


The following new cables and land lines were completed 
and put into operation during the year: 

A 2-conductor cable from Nags Head, N. C., to Roanoke 
Island, N. C., and the necessary land lines connecting the 
cable with the Hatteras-Norfolk line on one side, and with the 
Weather Bureau station at Manteo, N. C., on the other. The 
station at Kittyhawk, N. C., was moved to Manteo on Novem- 
ber 10, 1904. 

A 1-conductor cable and necessary land lines to extend the 
existing telephonic connection between Glen Haven and South 
Manitou Island, Mich., to North Manitou Island, Mich. The 
new line was put into operation during October, 1904. 

A 1-conductor cable at the mouth of the Columbia River, 
between Fort Stevens, Oreg., and Fort Canby, Wash., and a 
land line from the latter point to the Weather Bureau station 
at North Head, Wash. By connecting this cable with the 
Western Union system at Fort Stevens, direct communication 
was established between North Head and Portland, Oreg. 

Extensive general repairs were made to the Hatteras line, 
including the erection of 76 miles of new copper wire and 
about 2,000 new poles. A large amount of work and new 
materials were also put into the Tatoosh Island section, with 
gratifying results. 

The Government receipts from private telegrams trans- 
mitted over Weather Bureau lines amounted to $2,130.77. 


LIBRARY. 


During the year 820 books were added to the library, 150 
of which were by purchase and 670 by gift or by exchange, 
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New books are now catalogued under both authors and sub- 
jects, but a great many old books are still catalogued under 
authors only. Much work on the subject catalogue, especially 
in indexing climatological data, still remains to be done before 
the library can be brought up to its maximum efficiency. 

All library shelving is now practically full. Space was found 
for books acquired during the year only after sending to the 
Superintendent of Documents a large number of volumes of 
Governmefit publications. While many of these contained 
valuable data, they can easily be consulted in the libraries of 
the bureaus or departments publishing them. Enough vol- 
umes of a similar character can be disposed of to make room 
for the accessions of another year. 


EXAMINATIONS FOR PROMOTION. 


In October, 1904, the plan of conducting examinations in 
one or more subjects at a time was inaugurated, instead of 
not less than three subjects, as heretofore, when this could be 
done without expense to the Weather Bureau. There had 
been a general complaint that it was a hardship for busy em- 
ployees to prepare for so many examinations at once. The 
change has resulted in a gratifying increase in the number of 
applicants for examinations, as the following table shows: 


Requests for examinations, 


| 1904, | 1904, | 1904 1905, 
June. | Sept. Dee, March. 


| 


Subjects. Total. | Passed.| Failed. 


English Grammar ............- 1 7 11 8 22 22 | 0 
Arithmetic 2 6 11 5 24 0 
Meteorology (Elementary) .... 1 7 12 6 26 23 3 
4 4 13 35 33 2 
4 4 6 8 22 20 2 
Trigonometry...... 4 | 2 6 16 l4 2 
3 3 3 4 13 13 0 
4 3 | 4 3 14 14 0 
Meteorology (Advanced) ...... 4 3 | 3 2 12 12 | 0 
Total 27 175 | 9 


41 66 

A change has been made in the character of the examina- 
tions in advanced meteorology, so that now it is intended to 
test an employee’s general knowledge of meteorology, espec- 
ially with respect to the meteorological literature published 
by the Weather Bureau. 


MISCELLANEOUS METEOROLOGICAL INFORMATION SUPPLIED 
TO THE PUBLIC. 


The care of the meteorological records of the service and their 
tabulation for the various needs have been, as heretofore, under 
the charge of Mr. William B. Stockman, Chief of the Division 
of Meteorological Records. This division continues to tabu- 
late the meteorological data of the various stations for publi- 
cation in the Monthly Weather Review and the annual clima- 
tological volumes. The division also supplies information of 
a varied character to different Federal Departments and Bu- 
reaus, State, county, and city officials, civil engineers, and 


others. 
PERSONNEL OF THE BUREAU. 


CLASSIFIED SERVICE, 


Appointments.—One hundred and six appointments were 
made during the fiscal year; by certification, 94, at salaries 
ranging from $360 to $1,250 per annum; by transfer from other 
bureaus, 2, at $630 and $1,000 per annum, respectively; by 
transfer from unclassified positions, 5, at salaries ranging from 
$600 to $720 per annum; by reinstatement, 5, at salaries rang- 
ing from $480 to $840 per annum. 

Temporary appointments.—There were 46 temporary appoint- 
ments for periods of less than 90 days and at salaries ranging 
from $360 to $1,250 per annum, the greater number being 
station messenger boys at $360, whose appointments were 
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made pending the obtaining of eligibles for permanent ap- 
pointment; 27 emergency appointments for five to thirty day 
periods at salaries ranging from $450 to $1,250 per annum. 
All temporary and emergency appointments were made under 
the authority of the Civil Service Commission. 

The total number of appointments of all kinds made during 
the year was 179. 

Promotions.—One hundred and fifty-five promotions were 
made, in every instance by advancement to the next higher 
grade. 

Reductions.—Necessitated by the public needs or due to 
change of station assignment requested by the employee, 11; 
because of decreased efficiency, 9 (of which 7 involved a change 
of station assignment); for excessive absence from duty, 3; for 
reprehensible conduct in connection with the improper use of 
Government time and property, 3; for neglect of duty, 6; for 
insubordination, 1; for inability to perform duties to which 
the employee was assigned at his own request, 1; total reduc- 
tions for the year, 34. 

Resiqnations.—Fifty-two voluntary separations occurred, of 
which 11 were made to enable the employees to accept posi- 
tions in other bureaus. Eleven resignations were required; 
2 for physical disabilities, 7 for inefficiency, 1 for false repre- 
sentations relative to absence from duty, 1 for conduct closely 
approaching insubordination. Total separations by resigna- 
tion during the year, 63. 

Dropped from rolls at termination of probationary period.—Two 
probationers were refused absolute appointment because of 
unsatisfactory services. 

Removals.—F or intoxication, 1; for neglect of duty, 1; for 
insubordination and discreditable personal conduct, 1; for 
absence without authority, 2; for unsatisfactory services, 1; 
total, 6. 

Deaths.—Total, 4. 

UNCLASSIFIED SERVICE. 


Appointments. — Appointments to the unclassified service 
numbered 10, the salaries ranging from $300 to $600 per an- 
num, as follows: For duty at Washington, D. C., 3 (2 through 
the Board of Labor Employment and 1 for an emergency pe- 
riod of less than one month); for duty outside the District of 
Columbia, 7 (2 station agents, 4 student assistants, 1 laborer). 

Promotions.—Five unclassified employees were promoted 
during the year, each promotion being made to the next higher 
grade, the salaries ranging from $480 to $720 per annum. 

Resignations.—One resignation was required on account of 
intemperance. 

Reductions. —One unclassified employee was reduced on ac- 
count of insubordination. 

Discharges.—One employee (a station agent) was discharged 
on account of unsatisfactory services. 

Deaths.—One death occurred in the unclassified service. 


ABSENCES DURING THE CALENDAR YEAR 1904. 


Station.—The average absence of station employees, with pay, 
during the calendar year 1904, was 0.8 of a day on account of 
sickness and 10.1 days on account of annual leave. Ninety- 
nine per cent of the station employees being males, the mat- 
ter of sex has been disregarded in figuring the station aver- 
ages. 

Washington, D. C_—The average absence, with pay, of em- 
ployees at Washington, D. C., (officials, clerks, mechanics, 
messengers, and laborers), during the same period was: males, 
4.7 days on account of sickness and 25.7 days on account of 
annual leave; females, 9.4 days on account of sickness and 
26.9 days on account of annual leave. 

The general average of the entire service, station and Wash- 
ington combined, was 2.0 days on account of sickness and 
14.5 days on account of annual leave. 
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STATISTICS OF THE SERVICE. 
The following tables show the numerical strength of the 
Bureau and the highest and lowest salaries paid in the classi- 


fied and unclassified grades: 


Numerical strength of the Weather Bureau, June 30, 1905. 
At Washington, D. C.: 


183 
Outside of Washington, D. C.: 
497 
Total commissioned 680 
Additional employees outside of Washington, D. C.: 
Storm warning displaymen*............ 159 
Corn and wheat region observers..................... 134 
Fruit and wheat region observers..................... 16 
Sugar and rice region observers...................... 9 
Total noncommissioned employees...................... 914 
Persons serving without compensation (except through the dis- 
tribution of Government publications): 
Cooperative storm warning displaymen§.................. 85 
Total numerical strength. 19,178 
Distribution of the Commissioned Force. 
In Washington, D. C. : 
Barometry and research Divisionof Meteorological Ree- 
Climate and Crop Division 7 Miscellaneousmechanicalwork 4 
Editor, Monthly Weather Publication Division. ....... 43 
2 Supplies Divisiont........... 9 
Executive branch}....... 18 Telegraph 11 


Captain of the Watch (under 


Forecast Division (inelud- 
direction of the Chief Clerk) 25 


ing River and Flood Ser- 

vice and Section of Ocean 

Meteorology) +......... 20 
Instrument Division ......... 10 


Outside of Washington, D. C. : 

62 stations with 1 employee 

53 stations with 2 employees 

28 stations with 3 employees 

19 stations with 4 employees 

15 stations with 5 employees = 
4 stations with 6 employees — 
3 stations with 7 employees = 
1 station with 8 employees = 
4 stations with 9 employees = 
station with 10 employees 


190 stations. 


In addition to the above, there are seven one-man stations in 
the West Indies, in charge of noncommissioned employees, 
(agents of cable companies). 

The following table of salaries does not include einployees 
on duty at substations (storm-warning displaymen, river ob- 
servers, etc.), whose compensation ranges from $5 to $20 per 
month, and whose tour of service would average less than one 


* The number of displaymen (236) given in the report for 1904, included 
cooperative displaymen, serving without compensation. 

+ This total embraces all paid employees in the Bureau on June 30, 
1905, including the Chief of Bureau, but excluding employees on fur- 
lough for three months or more. 

§ Thirty-six of these cooperative displaymen are employed in other 
branches of the Government service. 

+ One man devotes half his time elsewhere. 

t Plus one half the time of one man. 

{| This number represents the normal regular station force. On June 
30, 1905, there were actually on duty but 497 employees. 


62 employees. 
106 employees. 
84 employees. 
76 employees. 
75 employees. 
24 employees. 
21 employees. 
8 employees. 
36 employees. 
10 employees. 


4502 employees. 
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hour a day, and seven station agents in the West Indies at 
$25 a month. 
Salaries in the and unclassified grades. 


“Sune 20, 1905, 


Grades, 
| Station, EG 


CLASSIFIED GRADES, | 


Highest salary............ | $3,000 | $5, 000 

UNCLASSIFIED GRADES, | | 

399 475 


Average salary for all (station and Washington, including the Chief of 
Bureau ), $1,021. 


OBSERVATORY BUILDINGS. 
Buildings owned by the Weather Bureau. 


| 
Value of | Total value. 


Location. Value‘of lot. | buildin 

$1,255.00 $6, 508. 00 $7, 758. 00 
a 10, 000. 00 10, 000, 00 
1, 100. 00 7, 700. 00 | 8, 800. 00 
Cape Henry, ek. | (a) 9, 104.25 | 9, 104, 25 
3, 799. 00 9, 170. 00 12, 969. 00 
Devils Ls N. 2, 300. 00 8, 000. 00 10, 300. 00 
Duluth, Minn. 2, 100. 00 7,900. 00 10, 000. 00 
125. 00 4, 875.00 | 5, 000. 00 
1, 850. 00 5, 700. 00 7, 550. 00 
(a 6, 094. 95 6, 094. 95 
Modena, Utah. a 4, 346. 00 4, 346. 00 

Mount Weather, Va.: 
2, 000. 00 18, 000. 00 20, 000. 00 
Power house and building.......... 650, 00 8, 000. 00 8, 650. 00 
(a) 6, 500: 00 | 6, 500, 00 
(a) | 8, 000. 00 8, 000. 00 
(a) 3,000. 00 3, 000. 00 
(b} 300. 00 300. 00 
Nantucket, Mass...... Sha 1, 236. 50 3, 968. 00 5, 204. 50 
Narragansett Pier, RT. 4, 100. 00 | 8, 000. 00 12, 100. 00 
North Head, Wash. . (a) 4,000. 00 4, 000. 00 
Point Reyes Light, (a) | 8, 000. 00 3, 000. 00 
Port Crescent, 82.00 1,000. 00 | 1,082. 00 
Sand Key, Fla. (a 5, 593. 00 | 5, 593. 00 
Sault Ste. Marie, a 3, 000. 00 3, C00. 00 
Southeast Farallon, Cal... a 5, 211. 22 | 5, 211. 22 
Tatoosh Island, Wash... a 5, 000. 00 | 5, 000. 00 
Washington, DC. 25, 000. 00 150, 000. 00 175, 000. 00 
Y ellowstone Park, Wyo. (a) 11, 500, 00 11, 500. 00 
47,671. 50 | 350, 491. 17 398, 162. 67 

a Government reservation. b “hae 


The Weather Bureau completed the erection, during the 
fiscal year, of six buildings, and also has in course of con- 
struction six additional buildings. The preceding lists give 
the number of buildings owned by the Weather Bureau, the 
number in course of construction, the number of rented build- 
ings occupied wholly for office and living purposes, and the 
stations at which living quarters are furnished by the Govern- 
ment separate from offices : 


Weather Bureau buildings in course of construction, and approximate cost 


of each. 
Location, | Cost of lot. ae ogy Totai cost, 

| 
cine $500. 00 | $5, 500, 00 $6, 000. 00 
WS. (e) 10, 000, 00 10, 000. 00 

Mount Weather, Va., physical laboratory 
x (a) (d) 18,000.00 | (d) 18, 000. 00 
5505 a 10,000. 00 10, 000. 00 
| 51, 500. 00 53, 000, 00 


ec Donated by University of Vermont. 
d One-half cost as building will take two years 
to complete, 


a Government reservation. 
b Donated by Epworth University. 


582 
Rented buildings occupied wholly by the Weather Bureau. 
| 
Station. | Annual rent. Other items included. 
| $650. 00 Heat, light, water. 
475. 00 | 
420.00 | Heat, light, water. 
Durango, 440.00 Heat, cleaner, water 
430. 00 Heat, light, water. 
cece 420.00 | Heat, light, water. 
Roswell, 720.00 Heat, cleaner, light. 
Santa Fe, N. Mex........ 360. 00 
Santo Domingo, W.1.... 480. 00 
420.00 
Winnemu 360.00 Heat, light, water. 


Stations at which observers’ quarters are furnished by the Government 


separate from offices. 
Annual rent, 
Station. 
Office. Residence. * 
a Public, 
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RECOMMENDATIONS CONCERNING APPROPRIATIONS FOR 1906. 


STATUTORY SALARIES. 


Weather Bureau.—One clerk at $1,200, one clerk at $1,000, and 
one clerk at $900 are submitted. This increase is made neces- 
sary by the natural growth and normal development of the 
work of the Bureau, and especially by the proposed increase 
of eight stations. 

LUMP SUM APPROPRIATIONS. 


Weather Bureau.—An increase of $20,000 is submitted under 
“Salaries, station employees,” and is to cover the services of 
officials and employes required to establish and maintain eight 
new stations. 

An increase of $131,000 is submitted under “General ex- 
penses, Weather Bureau,’’ as follows: $96,000 for the purchase 
of ground and the erection of eight observatory buildings for 
the establishment of eight new stations; $20,000 for the 
purchase of supplies and instruments for equipping eight new 
stations, and $15,000 to cover the increased cost of supplies 
and telegraphing for old stations. 

An increase of $7,000 is submitted under “Buildings, 
Weather Bureau,” to cover the increased cost of these build- 
ings, due to the increased cost of building materials. 

As it will not be necessary to construct any “Cable and 
land lines’’ the appropriation of $35,000 for that purpose has 
been omitted. 


GENERAL CLIMATIC CONDITIONS. 


By Mr. W. B. Stockman, Chief, Division of Meteorological Records, 


PRESSURE. 


The contour of isobars of mean pressure for the year departs 
considerably from the normal, the greatest variation appearing 
over the middle and northern slope regions and southwestern 
North Dakota. 

The mean pressure for the year was below the normal in 
Maine, Vermont, northern New Hampshire, extreme eastern 
Massachusetts, the Peninsula of Florida, the western portions 
of the southern and middle Plateau and southwestern portion 
of the northern Plateau regions, and the south and middle Pa- 
cific and southern portion of the north Pacific districts; else- 
where it was above the normal. 

In the middle and northern slope regions and southwestern 
North Dakota the mean pressure generally ranged from +.05 
to +.07 inch above the normal; smaller variations from the 
normal obtained in the remainder of the area of positive de- 
partures. The negative departures were small; the greatest, 
—.05 inch, occurred over north-central California. 


TEMPERATURE OF THE AIR. 


The isotherm of 70° of mean temperature crosses the north- 
ern portion of the Peninsula of Florida, and takes in the ex- 
treme southwestern portion of Arizona. The isotherm of 60° 
of mean temperature trends westward from the Atlantic coast 
near the parallel of 35° until it reaches the meridian of 95°, 
where it bends to the-southward until it reaches meridian 105°; 
thence it trends to the northwestward until the interior of 
central California is reached, where it turns to the southward. 
A small portion of north-central California also is inclosed by 
the isotherm of 60°. The isotherm of 50° follows closely 
parallel 41° from the Atlantic Ocean to meridian 100°, where 
it bends to the southward, with a decided dip along the 105° 
meridian into central New Mexico and a marked northward 
turn along the western boundary to southwestern Wyoming, 
thence westward to western Utah, thence southward to about 
the northern boundary of Arizona and westward to meridian 
120°, where it turns sharply to the northward as far as the 
Canadian border, thence to the southwestward, passing off 
about the mouth of the Columbia River. Over north-central 


Arizona there was a small area with mean temperature below 
50°, while the greater portion of western Idaho was slightly 
above it. The isotherm of 40° passes north of the eastern por- 
tion of the United States until Upper Michigan is reached, 
where it passes westward to the western boundary of central 
North Dakota, where it turns northward into Canada. A small 
portion of northwestern Wyoming had a mean temperature of 
less than 40°. 

The mean temperature for the year was above the normal 
generally over the Peninsula of Florida, over northeastern 
North Carolina, the extreme portions of southeastern Penn- 
sylvania, southwestern New York, and northeastern Massa- 
chusetts, extreme northern New England, the central portion 
of northwestern New York, northern Lower Michigan, Upper 
Michigan, northern Wisconsin, Minnesota, Iowa, except the 
extreme northeastern portion, northwestern Missouri, north- 
eastern Kansas, eastern Nebraska, South Dakota, except the 
extreme southwestern portion, North Dakota, Montana, Idaho, 
western Utah, northwestern Arizona, and the Pacific States, 
except the interior of central California; elsewhere the mean 
temperature was below the normal. The departures in but 
few instances exceeded 1°, the greatest +2.5°, occurred over 
the Red River of the North Valley. 

By geographical districts the mean temperature was above 
the normal in the Florida Peninsula, upper Lake region, 
North Dakota, Missouri Valley, and the northern slope, north- 
ern Plateau, and Pacific regions; elsewhere it was below the 
normal. The greatest positive departure, +1.1°, occurred in 
North Dakota, and the greatest negative, —1.1°, in the south- 
ern slope region. 


PRECIPITATION. 


Over the country east of the Mississippi River the distribu- 
tion of precipitation was not well marked as to geographic 
districts, as excesses and deficiencies of considerable amount 
occurred in the same district. To the westward of the Missis- 
sippi River the lines of demarcation between the excesses and 
deficiencies were much better defined as to geographical dis- 
tricts. Considering the geographic districts as a whole the 
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precipitation for the year was above the normal in the Florida 
Peninsula, Gulf States, Missouri Valley, slope and southern 
and middle Plateau and south Pacific regions; elsewhere it 
was below the normal. 

Excesses of 10 inches, or more, occurred over east-central 
Florida, southwestern Alabama, Louisiana, the panhandle of 
Texas, central Missouri, the central portion of southern Michi- 
gan, southwestern South Dakota, southeastern Wyoming, and 
central Arizona. Deficiencies of 10 inches, or more, occurred 
in east-central New York, Massachusetts, east-central North 
Carolina, and eastern South Carolina—where it amounted to 
over 20 inches—northwestern California, western Oregon, and 
extreme western Washington. Over northwestern California 
and extreme northwestern Washington the deficiency ranged 
from 20 to over 28 inches. 

Total precipitation, ranging in amount from about 63 to 93 
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inches, occurred in extreme northwestern Washington, east- 
central Florida, and the eastern part of the west and the west- 
ern portion of the east Gulf States. 


RELATIVE HUMIDITY. 


The relative humidity was normal in the Middle Atlantic 
States, Florida Peninsula, and the north and south Pacific 
regions; below normal in New England, South Atlantic States, 
and northern Plateau and middle Pacific districts; elsewhere 
it was above the normal. 


CLOUDINESS. 


The cloudiness was normal in New England and the middle 
Pacific districts, below normal in the northern Plateau, and 
above normal in the remaining geographic districts. 


RECORD OF EARTQUAKES. 
Summary of earthquakes recorded by the Bosch-Omori seismogruph at Washington, D. C., during 1905.— Seventy-fifth meridian time. 


By Prof. C. F. Marvin, in charge of Instrument Division. 


Time of day. Duration of— | | 

=) Se eer er <= = = sets 

1905. A 218 BIA BTS jm, & | Mm, oh & Sec. | Times. | mm, 

January 20,p.m...... N.S. | 1 06 37, 1 10 58| 1 14 1 20 1 29 15| 4 21| 3 & 23 28 | 10 0. 22 
February | 4 14 10) 4 23 00) 4 BL 21 85 20 OO) 8 50) 8 | 10 0.2 
N.S. 10 59 32 11 12 42/11 24 06 11 26 O 13 12/18 12/11 2 11/ 1 13 40/ 28 | 10 0. 35 
Nw. | 8 14 49) 8 36 13) 8 15) 8 54 13/10 45 07/21 24/15 2 58) 2 30 18! 28 10 1. 23 
2 37 2 58 48/ 8 15 SOl........ 1 16, 0 22 10| 28 10 | 0.10 
1 10 18) 10 2 33 39 00 10 59 00 0 21 20/18 27| 20 00 211 #17) 26 10 5.40 
21-23, p.m... E-W. 10 11 00 10 24 00 10 30 40 10 53 00) 46 15.13 00| 6 40 22 20 2 3 15 30 13,2 5.40 
| OB 3 17 30| 8 23 4 05 6 1 08 17| 26 | 0.20 
Ns. 1 13 45 1 23 1 37 45) 2 O1 10) 2 46 18| 9 14 10| 23 2) 1 32 32 | 10 0.35 
2 1 17 20) 1 33 05) 1 38 40° «1 «+57 87| 36 20/15 5 35/18 57) 2 19 43 13.2) 0.87 
4 54 4 88 10] 5 06 85 3 2% 0 20 35/| 28 | 0.10 
1 00 1 03 1 15\........ 3 30 0 28 15) 32 10 0.35 
P.M ? E.-W. 1 00 00 11 03 00 1 05 00 2 (7) | 481) 182) 
N 5 39 00 5 45 35| 6 ....... 6 35| 0 34 30 27.5 10 0.08 
November 6, p. | § 97 95 |........... 5 42 00| 51 7 08 9 OO} 1 41 05| 28.8] 18.2 0. 26 
I ber 10 N.-S., 7 52 00 8 02 45) 8 OF 32. 8 13 50) 9 04 30) 10 2 47/ 8 1 12 30 28 10 0. 83 
E.-W. 7 52 35 8 03 14° 8 06 42) 8 2 46 9 O8 44 10 39) 3 28/19 OF 1:16: O59 
| 12 42 4)...... ...../12 47 42| 12 51 294] 1 48 3 42 1 00 28 10 3. 00 
E.-W. 12 31 30/12 42 44/12 47 50 12 51 1 47 11 14| 5 O| 83 1 15 30| 21.2) 105) 2.00 
52 45| 4 55 09| 5 2 24] 0 84 12| 28 10 | 0.60 

| 6 SB OB ans 8 33|/ 0 59 15| 21.2 | 10.5 | 0.01 
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TABLE I.—Annual climatological summary, Weather Bureau stations, 1905. 


- | | = 
Pressure in inches.* in degrees 3 3 Precipitation. Winds. | 4 
lw is | | 
Su ia tal (8) g | Max | 8 
33 | | 3 i= | = | lesis 
Districts and stations. | | 22 of | a & 4 | od | 4 
2 is 3 = we 
New England. 46.5  —0.8 | | | 75 | 36.64 — 6.86 6.4 
76 | 29.88 29.96 | —.01 | 40.3 | —1.2| 87/ 48|—10 33) 97 | 34| 81 | 31.88 | —13.30 | 124 | 96,459 | 8. | se, 87 125 | 153 | 6.4 | 91.3 
Portland, Me............. 103 | 29.88 30.00) .00 44.0 —1.7) 91) 52) —10 36 101 | 35 73 | 38.62 — 3.64 129 79,296 mw. 55 se. | 130 110 125 5.3 90.5 
Concord... 288 | 29.69) 30.01) — 01 44.6 —14 94 55) —15 109 36.07 | — 4.19 136) 47,129 nw. | 28 | nw. | 111) 125 | 129 | 72.2 
Northfield...............-| 876 | 29.06 | 30.02/ +.01 | 40.0|—1.2  88/ 50| —23 29/111 | 33) 76 | 32.31|—2.20/ 69,728) 8. | 42/ se, | 81 137 147/61 47.2 
29.88) 30.01; .00 491/405 94/57) 8 41) 38) 69 | 32.08 --12.88 105 | 91,738 | w ule. 9 131 | 5.1) 44.9 
42! 30.00) 30.01 485 -03 89/54) 8/43) 81) 42) 83 | 43.30 + 2.57 142,044 sw. | 70 ne. | 139 113 | 5.6 72.2 
Block Island ......... ... 26) 30.00 30.03 4.01 483 8 54) 7 43 79) 41) 80/3554 — 865 121 152,012 sw. 70 | 126 126 | 113 | 5.2) 29.3 
Providence..............- 160) 29.85 30.08 +.01 48.6 ....... 9/58) 1/40 95) 38 109 61,220 w. | 38 se. | 167 89 109 49 40.8 
| 159 | 29.86) 30.04) +.02/ 48.6 ....... 95 | 58) — 5/40 100) 38) 37.14 ....... 61,282 s. 41 se, | 139 120 106 | §.1 | 62.2 
New Haven ......... .... 106 | 29.92 30.04) 492 —O2) 95 58 1/41 94) 39) 72/4333 —457/ 111) 79,511 m 53 ne. | 156 114) 54.7 ' 
Middle Atlantic States. — 625 -04 | 74 40.48 - 231 pe 5.4 
29.93 90.04 | 4.01 | 47.5) 96) 57) — 8) 38 104 74 | 26.98 —10.88 | 127) 65,923 8. 43 se. | 99 182 5.9 | 
Binghamton.............. | 875 | 29.09 30.03) —.01 | 46.0) 92 56) —14/| 36 31.08 | — 6.25 | 148 | 53,156 w. (34 se. | 82 | 176 | 6.4) 53.3 
New York ........ 814| 29.70 30.04) .00 520 403 96/59) 45 43) 74) 44.48 — 124 | 108,355 nw. 64 nw. 120 130 115 6.4) 57.8 
Harrisburg.... .......... $74 | 29.66 30.06) +.01/ 51.5 06.0) 60/—3/ 44 99| 41| 70| 36.02 — 8.04) 119 (298 w. | 40 ne. | 127 105 133 5.5 | 520 
Philadelphia ............ 117 | 29.98 30.06 | +.01/ 53.8 40.4 98/62) 6 St 92) 42) 68 41.61 + 1.77 128 90,992 sw. 48 sw. 122 106 137 5.5) 43.8 
Seranton 805 | 29.18 30.05 +.01 | 489 ....... 94/58; 4 97| 76 | 34.77 |.........| 152 | 63,436 | sw. | 44 Ww 84130 151) «6.2 88.6 
Atlantic City ...........-- 52) 30.00 30.06) +.02 51.7 99/58 3 45 9%) 44) 77/3917 — 3.54 119 sw. 45 ne. 117) 95 | 158 5.6 40.4 
30.06 30.08/ +.04 52.4) 88 58) 5/46 BI ..........) 3988 — 400 119) 76,970 8. | 40 mw. | 112 184 4.9) 43.5 
Baltimore 29.93 30.06 4.01) 54.7 98/63) 5 46 93) 420 67 46.61 266 125 63,787 mw. w. | 107 165 6.0 | 40.7 
Washington 29.94) 30.06) .00/541  —0.6|) 95|63|—2/45 97) 44) 73 | 50.64 + 7.18 125) 55,939 mw. | nw. | 124) 129 | 112 | 5.3 | 41.0 
Lynchburg 29.32 30.07| .00/ 561 94/66) 6 46| 88) 76/| 45.60 + 2.75 33.126 sw. | 34 nw. | 137 156) 72 19.2 
Mount Weath 28.23 | 90.07 | +.01 | 49.6).......| 90/57|—4| 94) 4 | 76] 36.24)......... 128 137,184 nw. 64 nw. 138 123) 104 5.1 | 48.0 
Norfolk .. 29.98 30.08) 4.03 | 58.7 95/67) 12 51) 88 49) 75 | 422% — 8.79 127 s. | 52\w 138 104 123 | 12.2 
29.98 30.08 | +.02 | 57.6 ....... 97/67) 9).....)..... | 98.98 |......... 128 59,213 46 8 164 132 4.4) 19.0 
Wytheville 27.69 30.07 .00/520 89 62 —5/42 44 40.39 — 0.22 141 44,412 w. nw 129 128 108 4.7/| 19.9 
South Atlantic States. (625 —0.3 76 | 45.40 — 6.69 8.2 | 
2,255 | 27.73 30.08 +.01| 547 94) 43 7 | 45. 56 2.11 131) 63,468 nw. 42) se. | 113 120 | 132, §.7| 16.7 
773 | 29.24 30.08 | +.01 | 96/69) 8/51) 48) 71| 42.44 9.48 123 | 56,624 ne. 38) sw. | 119 121 1255.3) 6.5 
Hatteras 11| 30.06 30.07) +.01 | 62.0) 40.6) 91/68| 73) 55 81 | 41.66 —24.75 | 119 | 128,118 | ne. n 188 97) 80/43/ 33 
Raleigh .... 376 | 29.67 30.07| +.01 59.4 40.3) 9/50 87| 48) 72| 51.96 + 5.87 128) 54,476 46 nw. 143 114) 108 4.8| 9.2 
Wilmington... 78 | 29.97 30.05  --.01 | 62.2) —0.8 | 95 71 | 16/54 79) 53) 78) 45.41 — 8.93 125 70,040 sw. 120 173 2,49) 0.0 
Charleston ..............., 80.02 30.07) 97/72| 17/59! 80| 57  80| 34.85 —21.89/ 110| 96,510 | ne. 119 155) T. 
351 | 29.69 30.07 .00/629 100/72) 14 53) 86 72/4996 4+ 241 111) 62,926 me. 52 mw. M3 6.5) 
180| 29.88 30.07) .00| 640/401) 99/74| 12) 54! 87/ 53 73 | 40.92 | — 7.46/| 110| 55,254 ne. w 137 | 151) 77/45) T. 
Savannah 65 | 30.00 30.07 4.01/663 97/74) 16 58 81) 56 77/4549 —6.42 121 66,654 sw. 41 sw. 98 118 1496.0 T. 
Jacksonville ............. 29.99 30.04 —.02/685 -—0.5  95/76| 17/61, 78) 60 55.77 + 1.65 136 79,789 ne. SI sw. 113 130 122 5.5) 0.0 
Florida Peninsula. | | 445403) | | 79 | 6417 + 3.22 
30.00 30.03 74.6 41.0 94/81) 24 68) 70) 67> 80 | 69.80 410.23 159 98,796 se w. 75 65° 00 
22 | 29.99 30.01 —.01| 76.8 91/81) 44/72) 47| 68 78 | 41.84 + 338 121 81/460 e 48 | 147| 81/48) 0.0 
35 | 30.00 30.03 —01 71.9 403, 94/80) 23 63 62) 80 | 50.87 — 3.94 130 | 65,289 ne. 40 w 134 147 8414.7) 0.0 
East Gulf States, | | | | 77 | 60.24 + 3.94 54 
1,174 | 28.84 90.08 4.01) 0.5 —07) 93/69) 2/52) 76) 4251 — 7.87 131 101,842 mw. 50 mw, 113 54) 1.0 
Macon | | ...... 10/85| 88|.....)..... | 42.08 |......... nw. 36 nw, 100 115 150/5.9 T. 
56 | 30.00, 90.06 | +.01 | 67.3) —03/ 94|74| 15/61)| 79|.....)..... 62.65 + 5.56 109 87,750 ne. | sw. 130 101 184 T. 
Birmingham ............-, 700) 29.30 30.07 +.01 623 —1.9 %4 71 | lesen | 50.79 — 6.08 133 68,062 sw. | 48 | se 89 143 1335.9) 2.0 
29.99 30.05' .00 | 67.1) 40.4) 96/75) 15/69 81| 58| 78/7873 +16.12 122) 55,342 n 38 se. | 103 158 | 5.3) T. 
Montgomery ....... ..... 223 29.82 30.08 +.02 64.8 -—0.4 96 74, 10 56 55 78 47.23 — 100 58,252 e 36 nw. 141 116 108 5.0) T. 
375 | 29.66 30.06 .00/ 629 -1.1 72 8| 8|..... 59.42 + 4.95 135) 47,216 sw. | 36 x 135 96 | 134 1.0 
Vicksburg. .........-.. 247 | 29.77) 30.06 —.01 | 64.5/—0.8| 97/73) 11/56) 55| 77 + 4,82) 128 | 57,648 se. | 38 92 117/149 5.9) 2.3 
New Orleans............. 29.99 30.04 (00/687 95/76| 18 61 77| 59 78| 80.07 419.55 127, 75,30 45 nm. 106 136 123 5.5 0.0 
West Gulf Slates. 65.1 —0.6 76 | 45.66 + 2.62 6.0 
Shreveport ............... 249 | 29.78 (30.05 4.02 645 97/73) 6 56 GRIZ 414.52 57,973 se. 36 1580) 129/5.1| 3.0 
457 | 29.56 30.04 4.01 59.9 +01) 98 8/50 1066) 49 73/4250 — 2.24 111 70,330 (50 sw. 18 17 100 4.8 19.2 
Little Rock............. 857) 29.68 30.06 60.7) -0.8 0 53 74 56.06 134 uw. | 140 100 1255.3) 13.5 
Corpus Christi .........., 20) 29.99 30.01 69.6 96/76) 18 64 78) 62 82/3036 | 1.02 96 94,003 se. 60 ne, 125 127 113 5.1) 
670 | 29.33 30.04 +.03 | 63.0 ....... 96 | 87,826 8. | 66) nw. 173 118) 74/44) T. 
54| 29.98 30.04 +.01/68.8 -1.0) 98/73 17/64) 76) 62> 83 | 48.60 — 0.08 87 100,643 4 nw. 153 106 106/48 0.0 
S10} 29.50) 30.03 +.01 646 —O6 95/73) 6/56) 54) 75 | 46.30 — O21 113 65,193 | s 34 w 125 123 | 0.2 
San Antonio ............. 701 | 29.27| 30.00) +.01 | 67.8) —0.7/ 101/78! 13) 58) 55 70 | 32.9 + 2.89 59,726 se. 48 nw. 159 92 114 5.0! 0.0 
| 583) 29.40) 30.02 +.02 | 66.1 ....... 101 76) 9 56 85) 76,620 nw, OB 
Ohio Valley and Tenn. —06 | 73 | 43.24 — 2.11 6.5 
Chattanooga ............. 762| 29.28 30.09 4.02, 59.8 95/69/—4/ 51 99) 49 72/4568 —7.22 145 58,688 | 51 nw, 110 123 182 | 5.6 | 22.0 
| 1,004} 29.02) 30.08 | 57.8 40.6) 92) 67) —10| 48/102) 47) 75 46.60) — 4.39  137| 57,756 sw. | 46 sw. 103 127 135 | 5.7 22.8 
| 399) 29.66 30.08 +.03/ 60.5 -0.6 68 1 | 53 50 | 73 | 65.85 | + 2.57/ 127| 77,489 | sw. | 60 nw. | 141) 87) 137 6.1 | 17.5 
546| 29.50 30.09 4.03 586 -0.7 68 —6 49 101) 47, 47.12) — 2.98 115 | 55,648 nw. | 40 131 119 | 115 | 5.1 | 22.3 
| 989] 29.00) 30.07| +.01 | 585-16) 92/62) —7/ 45) 9 45.17 0.67 138 | 88,474 sw. 60 sw. | 128 141) 96 4.9 28.0 
625) 29.50) 30.09 4.03 562 98 6 —5 47 103) 44) 71/4924 + 3.48 127) 71,453 sw. 41 ow. 107 144 5.8) 14.9 
Evansville ...............| 481 | 29.59 | 30.06 4.01 56.2)....... 96 | 64 | —11 | 48 | 107/.....)..... 45.49 |.........| 101 | 63,586 8. | 38/ s 1145 177 | 73 5.0| 19.2 
Indianapolis ............. 822} 29.17/ 30.06 +.02 51.8) —0.9 92/60) —16/ 108) 42 73 | 33.27 —9%.69 113) 85,621 8. | 48 93 135 | 187 | 5.8 | 26.0 
Cincinnati ...............| 628 | 29.39 | 30.07 +.01 | 54.2) -0.9) 94/63|— 99/ 68 | 38.69 | — 127| 59,797 | sw. | 38 ne. | 103 125 137 | 5.8 | 22.9 
824; 29.18) 30.06 4.01 51.5) -06 94/60 —8 42 102) 42) 77/ 35.13 — 3.76 132) 95,506 sw. 59 w. 119 106 140 5.6 21.7 
M2) 29.15 30.06 4.01 520) -09 98/61) —7 43 100) 40 70 35.19 — 1.49 148) 86,886 sw. | 60 Ww 98 130 1375.9 34.1 
Parkersburg ............. 688 | 29.41) 30.07 +.01 | 95/62) — 101| 75 | 45.32) + 4.48 | 47,130 | 8 44) nw. 141) 102 | 122 | 5.1 31.1 
1,940 | 28.02) 30.09 49.9 40.2 | —13 38 105 | 41 41.64 — 5.83 175 | 34,644 w. | se, | 108 119 M42 5.9) 70.4 
Lower Lake Region. 47.6 | -0.6 | 76/3281 — 2.64 6.0 | 
767 | 29.18) 30.02, .00 | 46.2/| —0.3 88 | 58 —8 39 38) 76/385 -- 219 185 | 125,934 sw. | 73) w 49 163 153 6.8 | 86.7 
29.64 30.02 .00/ 44.6) —1.8 90/52) —11 37 101) 38) | 38.10 + 3.08 174) 91,731 43 w 83 111 171 6.2 101.8 
29.46 | 30.04 | 4.02 | 47.0) 40.2 92/55/—6 39 33 | 75 | 33.50) — 1.32 | 167| 77,611 | sw. | 38 sw. | 75 110 | 180 6.6 | 63.3 
29.38 30.03) .00/| 46.0)....... 89 38| 97/..... 163 101,403 | s 63 | 82 145/138 6.0! 54.4 
29.26 30.03 .00 47.8) 88/55) —9 41 97) 38) 73 | 33.63 — 7.65 164 | 93,319 sw. 47). 121 166 6.5 | 525 
29,22) 30.04 88/55) —10 41 98) 41 77 31.90) 4.39 167 | 125,549 | 60 nw. | 90 1338 142 | 6.0 | 44.7 
29.36 | 30.056 +.01 49.3 —0.7 92/57|/—12 42 104)..... 23.90 — 6.01 | 139 72,539 sw. | 42 nw. | 136 86 | 143 5.2) 26.4 
29.36 | 30.05 4.02) 57/—14 40 107) 39) 74 | 2259 — 2.34) 122 88, sw. | 41 w. | 138 107 120 5.1 | 34.7 
29.24 30.04 4.01 47.9 94/56) —15 40/109) 40 77 | 3200 — 0.33 124) 98,095 | ow. 46 sw. 100 130 135 5.8 37.4 
| | 43.0 401 78 + 0.10 el 6.0 
29.34 90.02) +.01| 423/410) 93] 51 | —12/34/ 105| 35) 81 | 28.14) — 6.94| 146/| 88,723 | nw. | 52 « 94 139 | 132 5.9 | 59.6 
29.34) 30.02) +.01 | 40.4) 40.2 86 | | 32 33 78 | 31.42 — 1.04 | 129) 64,055 | sw. | 37 ne, | 126 101 138 5.5 | 61.5 
Grand Kapids............ 707 | 29.26 30.03 | 47.0) —1.0 92/55) —13/ 39 105 | 39 78 | 44.36 410.54 140) 93,204) sw. 60 sw. 9 120 155 6.2 53.7 
668 29.26 .00 | 40.2 |....... 90 | 48 | —24 | 32 | 114]...../..... (37.11 174 62,094 | nw. | 88 | « 132 80 | 5.8 120.6 
Marquette................ 734) 29.20) 30.01) +.01 40.6) 40.1 92/48 —16 33 32) 74/2818 - 4.19 170 91,209) nw. 48) sw 119 | 163 | 6.3 | 85.3 
Port Huron ............... 688 | 29.34) 90.04) +.02/ 45.5403 92/54) —15 37 107| 38 79/2897 — 263 131 | 97,764 | sw. | 52 w | 6.1 | 46.8 
Sault Ste. Marie. ........ 614} 29.31 30.02| +.02/ 40.1 31 106| 33 80 | 25.81| — 0.64 1 73,471 nw. 46 nw. 9 102 173 6.4 48.7 
823 29.15 | 30.05) +.02/ 48.3) 6.0) 95/55) —18 41 113 40) 77 | 35.36 | + 0.60 | 124 | 134,854 sw. w. | 101 144 120 5.6 34.0 
Milwaukee............... 681 | 29.30 30.06/ +.03/ 45.8) (0.8 94/53, —18 38 82.19 + 0.13) 131) 94,370) w. 49 se, 84156 | 5.6 | 71.0 
Green Bay ............... 617) 29.35 30.02 +.01/ 43.2 93/ 52) —22/85 115) 35!) 77/ 31.91 + 0.41 129) 88,153 | sw. | 52 | ne 9 98 177 6.4) 49.1 
Duluth .................../ 1,188! 28.77! 30.01! .00! 91! 46) —29/ 380! 120) 79! 35.77) + 4.76) 119,215) we. | 70! mw, 102 138 | 5.7 35.4 
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| Pressure in inches.* | Tem 
| Bes | the air, in degrees 
| ar... % ahrenheit. | Precipi 
| £ | le | | pitation. 
D = g | o Winds, 
Se | | | Se | 2 = Max. | a = 
Moorhead 940 | 29.01 | 320.04 | 308 |} a | |3 
Upper iiss | 51 | 29 | 140) 29 | 31.48 | + 7.71 
Minneapolis. . | sl —88 | 26 | 132 | 28 68 17.19 | — 1.19 | 72,114 | nw. | 36 | 6. 
St. Pau | 48.9 03 98 52 —44 27 142 75 18, 50 85 88, 67: nw 56 ne 130 | 115 | 120 | 5 2 
Maison 714 29.24 30 121 76 3.17 — 73| 87,797 | se. | 57 115 | 104 146 He 30. 8 
Des Maines... . 3 | +.02 | 43.8 28 53 | —24 | 37 15 | | 35, 29 4.6 97 | 88,298 nw. | 59 | 8 119 | 112 | 134 
861 | 29.13 30.04) +.01 49.3 +0.1 95 —31 | 34 126 37 78 | 25.49 | — 6 120, 63,259 | n 139 | 105 | 121/52 31.1 
14| 30.05| 4. 3 | 47.5 | —0.1 391190! 39| 7 31.54 | — 2 5,618 | nw. | 3 128 | 97/148) 45. 
356 30, 05 —25 39 5 | 37 , 18 104 66. o sw. 114 4.8 | 45.9 
Springfield, Ill..........-. | 30.05| “03 | 49.0 | 66|—7| 49 | 101 77 33.61) — 1 59,286 | nw. 105 | 155 | 105 | &. 
Mal . 30.05 | 4.01 | 51.9| nq | 48 1.11 110 > iw. | 42) sw. 05 | 5.5 | 57 
St. Louis 684!) 29.47] 30 05) +.01 51.9) —0 94 «59 24 «39 77 | 39.48 | — 67,592 | sw | 110 | 12 | 57.8 
.47 | 30. 05 | .4| — 9 | 118 ]..... 3.35 | 118) 73, 36 176 5.4 51.2 
Missouri Vall 567) 29.44 | 30.05 | +. 02 | 523 0.2 24/42 42 76 30. 37 |.. | 73,219 sw. | 46 89 | 100 4.3 22. 
Columbia, ey. | —0. 99 62 —25 | 4: 76 | 29.47 | | | 43 | 22.6 
Springfield, 963 | 29.03 | 30.07 | 4.01 | 53.1 | —1.9 —2 114| 76,946 sw. | 5 sw. | 186 106 | 128 | | 81.7 
Topeka... 1,324 28.64 | 40.9 2 43° 125 7234.85 + (106 | 92,461 103 | 128 | 
Sioux City 2, 27. 30 30, 05 .3 | +0.7 | 40 125 38. 07 4.59 | sam | , 805 se 64 88 44 
1.135 28.80 30.05 | +.05 45.4 09 95 59 | —25 41 120 39 | 72 | 35.37 | + 8.61 | 105 | 75,072 | s w. | 196) 70) 99 31.0 
1572 28.36 | 30.03 | +.01 47.2) 9) 99 58 | —36 33 | 135 90, 306 53 nw. | 159 | 183 9) 4.3 | 19.7 
+ oz | 408 | 97/88 | 30 | nw. | 59 | | 68 | 827 
Miles (2,505 | 27.34 | 30.01 | 46.8 | 97 | 58 | | 36 | 190 S| 
,371 27 | a9 ° 42.9) 41. 25.46 | — 346 118 
Kalispell = 25, = | 46.1 = —4s | 30 | 30 67 | 16.99) + 78,015 > = 131 
5,088 | 30.06 | 4.07 45.0 —28 | 32 61 | 10.08 . 152 
Yellowstone Park 5, 372 | +.05 43.5 96 56 | 30 6Y | 15.20 3.10, 86 | 57,273 | sw 77 66 21.2 
.......... 6,200 23. 88 +.05 41.2 89 | 56 | —30 | 31 | 34 72 | 27.06 118 | 41,273! w 30 w. 123°) 131° 9.5 
Middle Slope, | 2)821 | 27.10 | 90.06 | +. 05 | 38.1 2| | tate +10. 49,826 | w. | 36 86 | | 117 | 
Denver... . | 30.06 | +.07 | 48.0 8 50 | —36 | 26 | 121 28 67 | 14.14) 4+ 126 | 83,037 nw. | 52 se, 69 | 132) -1 31.9 
5,291 24.73) 30. 63.1) —0.3 100 60 —27 | 36 | 127 23) G1 | 14.98 | .47 | 29,509 | sw. | 44) w. | 106 | 154 | 105 | 33.0 
4685 | 25.28 | 0s | | | 113 | 62,916 | sw. | 40 ww. | 180 | 71 | .3 100.8 
Dod 1,398 Sie | —21 | 36 | 26.65 73°093 | w. | 45 | nw | | 
| 2,509 | 27.42] § 52.5 | —26 | on | 3 59 | 17.68 | + 3. 109 
2214) 28.74 | 5 87 | 9,253 | nw. | 51 | | 128 | 147) 90 | 
Abitene .. Slope. .74 | 30.02) +.02 | 58.4 100 | 66 | —18 | 45 | 41 73 | 25.96 | 4 87 60, 699 | 8 | ne. 142 | 170 53 4.9 | 485 
1,738 | 28.21 45 | 118 | 43) 70) 24.58) 89,119 | se | 430] 142] 98] 48 | 
| 8,676 26. 27 raped 03 62.2 | mets 109 | 48 35.54 4 74,347 | 128 | 144 93 
Plateau. 8,578 | 26.86) 29.97 tis | nw, | 182 | 130) 94 | 5.0 16.6 
(3,762 | 26.19) 29.9 113 | 41| 70 | 32.32 + | 58 
7013 | 23.26 | 29.98 | +.04 | 62.6 | = | 40| 65 | 1998 78 102" 740 | se. | 50 s 113 | 140 | 112 
6, 907 23. 34 29. 99 4.06 | 47.7 | 102 74 | 19 | 51 | 62 17.60 78 52,726 | s 226 70 69 5.4 10.8 
1,108 | 28.73 +.01 44.1 88 | — 3 | 37 89 40 | 54 17.50 | sw. | 156 | 119 | 90 41.6 
141 | 29.73 00 | 69.5 | +03 58 | —18 | 30 | 110 | 57 | 17.22 | 4 2.97 85,943 | nw. | 56 $3 
Northern Plateau. (4,608 25,38 20.98 +.08| | $0.3 | 97 62) — 4) 42) 101 | 52 | 12.39 | + 443 51 | 56,298 | ne. 
Raker .97 | +.01 | 51.8 —17 | 32 | 108 14.23 | 1.96 65 w. 55 67 
3,471 | 26.46 30. 49.1 10.7 | —14 40 | 112 26.01 |.. , ORD 47 | | 148 4. 
UE ace 2° 739 27 30.06 | 4.02 46.0) 441. 32! 55 | 10.27) + 1.75 117 | 49,753 174 98 1 | 23.0 
: ane..... 4,477 | 25.48 —.01 | 58.1 | —O. | 40| 105 | 32) 12.19 | — 88148 87.1 
1,929 | 27 30.02) .00 47.4 .2 108 64 | —10 | 32] 56| 9.77| — 1 se. 4.3 | 
North Head gion. | | 108 58 | — 7 | 38 28 | 55 | 10.20 96 | 48,051 | | 63 119 | 128 | ils 9 
Port Crescent 211 | 29.82 509 Jv | 110; 65 | 16.68 — 5.07 | 83) 70,180 2 | w. 157 8 127 5.3 18,2 
| +.01 | $0.7 | — 1.57 | 118 | 46) sw. | 156/141 68 49° 43 
Tatoosh Isiand 213 | 39.81 | 3008| | 51.1 77 | 46| 87 47.43 | —14 
Portland, Oreg... 158 | 29.91) 30.01 +1.3 | | 20 | 45| 70) 45 42.07 | — 4.21 139,717 | nw. | 78 | se 80 
53 | 29. 9.5 17 7 34.35 | — 1. 89 | 6. 
Mid. Pac. 510 | 30. O4 —.01 | 53.3 | 80) 53 36 1,55 | 138 | ne 120 | = 6.8 1.1 
Mount Tamalpais ........ 62 +0.4 106 | 64 82| 42) 71 34. —28. 84 | 186 | 148,127 | e 2 |e. 70 133 6.5) 4.1 
} Red Bluff. alpais ........ 2, 375 | 29. 98 30.05 | —. 02 57.9 +0.6 7 43 89 43 74 34. 10 | —12. 73 | 152 50. 3! ¢ 83 | e. 60 162 | 6.5 1.5 
Red 5 | 27.53| 30.00 | — 52.8) 41.4) 77) 21.10 —14.06 | 120 nw. | 37 | sw, 82 | 228 7.3) T 
Seeremente | 20.61 | 29.96 55. 8 31/48} 47 68 26. — 9.10 28,497 | nw. | 30) ane 178163) 26 
| 29. 29. —.05 | 62.9 21 | 2 25.52 | —20.: | 
maa... 330 | 29.61)! +0.5 98) 62 82 45 68 — 277) 61 | 7 008 | 79 | nw. | 201 5.7 | 0.0 
338 | 29.59 | —.01 63.0 +04 39 47) 16.24 | — 72,130 se 231 64 | 70 T. 
-.02 58.4 —0.3 108 = 56 | 50 52 36 19.19 | + 1.89 nw. | 34| se, | 232) 6 3.8 = 
.99 30.00 47 | 16.36 | + 5.85 , 518 | 36 1} 722/32 
82 79. 7| 47) = 60 51,964 36) w. | 144 138 | 0.0 
* Pressure reduced to stand 66/73, 71| 79 126 | 120, 80/42) 0.0 
to standard gravit 61.35 | 6.84 | 216 | 94,168" 
y and to the mean of 24 hourl 94,168 44 
rly observations. 127 | ae 
¢ For the snow year, July 1,1 — | kines 
’ yi, 904, to June 30, 1905. - 


Concord, N. H.+ 
Northfield, Vt 


Nantucket, 
Block Island, R. I 
Narragansett, R. 1.%..... 
New Haven, Conn een 
Middle A 


nghamton, N. Y. 
New York, N. ¥ 
Harrisburg, 
Soranton, PR... .... 
Atlantic City, N. J 
May, N.J 
Baltimore, 
Lynchburg, Va 
ount Weather, Va. 
Richmond, Va 
Wytheville, Va 
South A 


Charlotte, N. C 


h, N. 

Columbia, 

Savannah, Ga.. 

Jacksonville, Fla. 
Florida 


Jupiter, Fla 

Key West, 

Ke 

ampa, Fla......... 
Kas 


Atlanta, 
Macon, Ga. 
Pensacola, 
Birmingham, Ala.t 
Mobile, Ala 
Montgomery, 
Meridian, Miss. + 
Vicksburg, Miss 
New Orleans, L& ....... 
Fort Stith, Ark 
Corpus Christi, Tex 
Fort Worth, Tex......... 
Galveston, Tex ...........- 
Palestine, Tex 
San Antonio, Tex.......... 
Taylor, Tex. ¢ 
Ohio ¥ 


Chattanoo 
Knoxville, Tenn 
Memphis, senses 
Nashville, Tenn | 
Lexington, Ky. t 
Louisville, Ky 
{ndianapolis, In 


Cleveland, Ohio 
Ohiot 
Lake 


Alpen 
Eseana 


000 


Component direction from— 


MONTHLY WEATHER REVIEW. 
TABLE II.— Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the year, 1905. 


tion. 
Hours. | Hours. | Hours, 
224 100 356 87 256 
265 92 826 s. 74 w. 239 
77 131 21 Ww. 85 
364 76 160 34 Ww. 140 
181 112 3860 on, 86 274 
235 136 8. 
233 127 351s. 85 Ww. 225 
122 76 179 s. 68 w. 107 
158 112 377s an. 73 OW. 278 
296, 72 235 | s. 79 w. 166 
192 145 233 63 Ww. | 157 
310 104 19s. 56 Ww. 108 
65 128 140 on. 15 | 48 
89 162 S24 n, 52 w. | 203 
183 180 307 n, 82 w. 128 
231 148 285 on. 83 Ww. 138 
268 132 292 s. 73 w.! 167 
307 218 322 s. 59 w. | 121 
253 146 238s, 84 | 93 
218 128 2389 son, 77 Ww. 164 
209 154 28 on, 45 Ww. 76 
167 119 5 os. 42 93 
203 203 251 s. 89 w. | 45 
209 221 318 n. 43 w. 141 
304 226 | 112 
278 155 199 42 w. 52 
117 178 3890 on. 77 Ww. 215 
244 | 208 298 «on. 77 w. 92 
257 | 272 194 8. 52e. 98 
243 «140 225 on. 76 w. 88 
231 200 220 n, 42 w. | 30 
243 | 228 172 | 61 
230 242 212, We. | 32 
195 232 225 n. 18 31 
184 194 205 «on. 14 w. 46 
208 | 247 1938 «on. Me. 72 
220 | 264 205 52 e. 62 
M3 400 | 7% on. | 346 
89 | 208 | 172 
116 | 309 184) on. Be, 232 
169 | 345 264 nv. Be. | 101 
o4 107 n. 13 w. | 59 
124 8 Ie, 123 
99 124 0s =n. 25 
253 146 182 n, 53 w. | 45 
194 228 216 n. 15 e. 47 
108 | 108 107, on. Ge. | 10 
241| 268 151 Be 
246 234 14 on, 81 
277 261 he, 129 
150 358 159 on. Be. | 199 
237 205 207 «on. 5 Ww. 23 
316 307 He. 265 
286 226 171 os. BB e. 89 
341 225 112s. 38 178 
296 221 141, 8. 90 
302 366 TB. 230 
150 69 6 8. 10 
252 262 s. 72 w. 108 
197 171 | 233 41 123 
273 219) 180 s Be 19 
230 262 on. 88 w. | 86 
149 105 109 s 3w. 71 
275 147 | 225 s. 55 w. 98 
132 87 104 s. 65 w. 19 
277 | 153 233 | s. 57 w. 95 
235| 232 263 s. 45 w. 44 
297 | 195 239 | s. 2 w. 128 
2100 | 109 329 n. 76 w. 229 
261 277 os. 76 w. 172 
199 | S44 n. w. 294 
273 154 347) Os. 52 w. 244 
$21 139 257 | s. 36 w. 203 
7 120 379 s. 66 Ww. 283 
305 103 308 s. 52 w. 252 
303 129 304 os. 46 Ww. 24 
332 180 207. «os. 10 w. 149 
149 70 167 s. 49 w. 128 
254 160 298s. 169 
217 157 315s. 81 w. 162 
206 M41 342 on. 85 202 
221 140 274 no. 77 w. 136 
250 190 40 82 
49 137 149 son. 13 
206 119 350 son. 87 w. 232 
268 157 279 s. 58 Ww. 144 
166 221 318 | 8s. 73 w. 101 
237 186 | 274 s. 70 w. 93 


From observ ations at 8 p. m. only. 


Stations. 


Upper Lake Region.—Cont'd, 
Milwaukee, Wis 
Green Bay, Wis 
Duluth, Minn 

North Dakota, 
Bismarck, N. Dak 
Devils Lake, N. 
Williston, N. 


Missiszi 
Minneapolis, Minn.*................. 


Charles City, Towa... 
Davenport, lowa 
Des Moines, Iowa 


St. Louis, Mo 
Missouri Valley. 
Columbia, Mo. * 
Springfield, Mo 
Lincoln, Nebr 
Omaha, Nebr 
Valentine, Nebr 


Pierre, 8. Dak 
Huron, 8. Dak 
Yankton, 


Rapid City, 
Cheyenne, Wyo 
Lander, Wyo 
Yellowstone Park, Wyo 
North ror Nebr 


iddle Slope. 


Pueblo, Colo 


Wichita, Kans 

Oklahoma, Okla 
Sout 


Phoenix. Ariz 

ndependence, 
Middle Plateau. 


Winnemucca, 
Modena, Utah. 
Salt Lake City, Utah................. 
Durango, Colo 
Grand Junction, Colo.......... ..... 
Nort 
Baker City, 
Boise, Idaho 
Pocatello, Idaho. .... 
WORD 
‘orth Pacific Coast Region. 
Port Crescent, Wash.*................ 
Tatoosh Island, Wash.......... ..... 


Sacramento, Cal... 
San Francisco, Cal................... 
Pacific 


San Luis 


Grand Turk, W.I. 
San Juan, Porto Rico ................ 


"+ From observations at 8 a, m. only. 


Component direction from— 
N. Ss. E, Ww. 

Hours. Houwrs.| Hours. Hours. 
209 195 | 43 322 
175 287 173 275 
301 90 198 337 
294 236 165 218 
282 122 329 269 
222 200 174 296 
115 75 137 
255 242 170 226 
190 273 155 274 
228 247 193 247 
212 178 187 307 
215 247 173 267 
239 239 137 271 
217 264 179 262 
253 278 179 192 
100 87 107 156 
189 272 171 253 
91 121 83 166 
176 260 240 218 
96 141 100 102 
219 283 220 195 
169 304 219 182 
8S 137 100 93 
222 307 168 178 
245 273 148 195 
274 14 172 280 
131 119 104 106 
231 206 257 236 
270 212 214 24 
115 91 96 145 
189 135 212 7 
230 219 173 230 
176 211 57 465 
197 188 40 436 
236 135 171 382 
295 188 95 318 
234 214 189 259 
156 385 52 318 
189 219 199 258 
257 299 129 158 
250 157 244 259 
179 314 192 171 
199 274 219 169 
221 821 218 128 
218 821 205 133 
190 348 182 148 
167 362 191 175 
198 311 166 200 
237 90 | 306 274 
267 208 311 170 
180 169) 297 
153 119 | 336 242 
230 226 182 236 
262 232 167 276 
283 200 230 258 
103 134 153 41 
199 258 266 194 
310 152 53 377 
256 173 257 224 
307 SMA 178 208 
210 209 207 254 
26 62 257 57 
56 2 288 240 
198 249 258 197 
241. 196 214 244 
80 8 116 165 
219 241 250 168 
248 254 82 79 
75 263 260 244 
216 222 187 309 
328 145 174 208 
286 225 157 218 
313 128 92 397 
S41 270 138 108 
173 | 376 241 114 
138 153 83 463 

378 97 103 355 
148 158 209 357 
272 | 136 127 267 
334 130 79 321 

41 87 287 
23 290 515 33 


Summary, 1905 


Direction Dure- 
from 


as 


Sx 


4444 


B= S&f2 


29 


ote 


. 


| tion. 


Resultant. Resultant. 
7 
New England. Hours. 
211 n. 86 w. 
200 s. 41 w. 151 
14 n. 34 Ww. 254 
213 21 
208 n. 80 123 
= n. 42 40 
267 87 62 
266 St. Paul, Minn...... ; nie 77 56 
55 146 
ill 71 57 
2u4 82 
82 121 
72 99 
221 60 95 
75 51 
255 44 117 
262 Hannibal, Mo. ¢ ..... 70 
oe 15 87 
313 3 
217 22 
239 16 
263 
40 
218 26 
219 . 
225 cide ns os n, 68 
229 Miles City, n. 79 
89 
182 n. 39 
262 n. 65 245 
116 n, 74 73 
. 311 s. 49 352 | 
pe s. 62 66 | 
152 35 
136 
280 34 9” 
239 42 135 
= 35 126 
| s. 5 196 
168 Southern Plateau. 
260 n. 12 152 
210 n, 67 1538 
215 n. 87 166 
199 n. 70 101 
254 n, 86 54 
oa n. 74 113 
n. 88 
217 8. 290 
290 8. 93 
21 n. 362 
n. 90 
222 | 48 
203 
204 245 
176 e. 79 
Parkersvarg, W. 219 54 
Elkins, W. 245 50 
Lower Lake Region. 8&5 
Buffalo, N. Y 123 197 
Rochester, N. 143 122 
133 Middle Pacific Coast Region. 
66, Mount 356 
240 
380 
ba, 260 Fresno, Cal Sy 377 
rand Rap 188 ae 148 
Marquette, 219 315 
Port Huro 192 West Indies 
Sault Ste. Marie, Mich.. 196 278 
Chicago, 206 551 
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TABLE III.—Total number of days with thunderstorms at selected stations, TABLE III.— Total 


coc ocoe 
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number of days with thunderstorms, etc. —Continued. 


— 


1905. 
State and station. | Bilge § 
* gis s 
Alabama | | | : 
1 2 5; 10 10 2| 2 0 0 
i2ona. wscanaba .......... 
Faget o 5| 1 0 4! 9 1 1 54 Grand Haven...... 
| 0 3 7 4 3 1 5 7 0 3 0 4s Grand Rapids...... 
Pinto 0; 2 1 1 5 5 2} 0 0 19 Houghton ......... 
{ Yuma..... 0; 2 oO 0 0 1 2; 0 6 
or 
Little Arkansas. | 8 6) 2) 2 1) 66 Sault Ste. Marie ... 
Fort Smith ......... 1 4 10 9; 8] 5 1 0 67 Can 
| | ollegeville ........| 
0 0 0 0 0 0 0 0 Duluth .. 
Independence o| of a] 2) 2] © ©| 7 0 
Mount Tamalpais... 0 0 0 ( 0 0 
Point Reyes Light. 0 1 0 0 0 0 0 2 Biloxi ... 
Red Blu of 2] o| 2| of o| o| O| 6 Meridian .......... 
San Diego..........1 ©| O| O| O| a] Of] 5 Missouri. 
San Franciseo...... 0 0 0 0 | 0 0 0 0 07 0 0 0 0 Columbia........... 
San Luis Obispo.... 0 0; 0 0 0 0 1 Hannibal .......... 
Southeast Farallon. 0 0; 0 0; Oo 0 0 0 0 0 0 0 0 Kansas City........ 
Sa | 0 0; Oo 3 2 6; 17 13 6 1 | 49 Montana. 
| 0 0 1 6 2 7 7 4 0 0 0 27 
0 om 1 WwW 14 14 12 5| 0 0 58 
Connecticut Kalispell .. 
Hartford . | o| of 1} 1 4 0} o| 47 Miles 
New Haven . 0 o, 2 6 9 5 | | 0 0 1 
District of Columbia.| Parrot . ae 
Washington ......| 0 | 4; 8 11 10 1 0 0 0 44 Nebraska,” ‘ 

Florida. | | 
Jacksonville .......) 1 5 7/ 21 15 7 oO 1 as North Platte ....... 0 
Jupiter............. 1] 2] 18) 17| 18] 6] 5| O| 2 73 Omaha .... 
0 0 2 4 4 9 14 3 0 6 5 alen ne 
Merritt Island . 0 1; 1 18| 20| 14] 0 122 
2 1 3 20; 20 23 30) 30 0 143 arson City 
Pensacola 8] 8] 7) 12] 2] OF 2] Movey.............. 

Sand Key............ 2] 4| 6] 8] 6| 12] 15| 2] O| Winnemucca. 
4 6; 4] 17| 27] 23 | 15 | 3/ O| 114 New Hampshire 
Georgia. onecore 
1| @| 5| 7/ 18) 16| 14] 1 | 1] 7% Nashua ............ 
Augusta ...........| 0 6 8 8 3/ 0 1 0 41‘ Stratford.. 

Savannah .......... 0 2 2 7| 12 18; 9] 8] 0 1 65 

Idaho. | ape Ma 
0 2 1| 7 9 0 0 26 ‘Somerville .... 
Chesterfield . 0 | of 1a] o| 2] 4] a] of New Merico. 
Lewiston o| o| 8] 2] 2] O| 16 0 
Ola... 0 0 F 0 0 0; o| 11 
Pocatello O 1 1 1 7 5 «10 8| 8 | 0 | 

Illinois, ew Yor 
10| 13| 1] «| 4] 2] ©] 65 Albany............ 0 
Chicago ............ 4) 4) 8) 8) 5) 2) O| O| 47 Binghamton........ | 
Cisne . 0 | 1} 6] 7] 6] 2 | 0} 27 0 
o| 6! | 4] 8] &| 1] 1] 88 Rochester.......... | 0 
Rantoul ............ 0; 6] 9| 12) 8) 8) 2] 52 South Canisteo..... | 
Springfield ........ 0 6 7 6; 7 6 3 0; 42 Syracuse........... 0 

Indiana. North Carolina, 
Butlerville . 38] 4) 2) 2] 6} 2| 2] Asheville........... 
Cambrid City... 0 1; 4] 6] O| O| 2 Brewers........... 0 
... oO 0 il 5) 12 6 4 4 2 0 @ Chasiotte ... ...... 0 
Huntington ........ ei 2 1 9] S| 2; 3] 1 1 
Indianapolis ....... 0| 0 2 4 9 7 6; 9, 8 1 0; 0 41 Raleigh ............ 0 
@] S| Fi 28] B81 8 1 0 17 0 

Towa. | | or ‘ota. 
Charles City . o| 0 0 8; 8] | 2] 14 4 4 0 0 46 Bismarck .......... 0 
Jes Moines. o 2; 1 14) 6] 11 5 3 0 
Dubuque. .......... 41] 6] 2) Of BB Ohio. 

Keokuk ............ 0; 4) 6) 7) 7) 7] 10) & 1; 52 Cincinnati.........) 0 
Concordia.......... 0 | 0 1 q 6 15) W 6 4, 2 1 0 . eee 0 
opeka | 0 4 2 9 7/ 9 6 8; 1 1 a a 
5| 4] 14) 6 7 8; 2 1 0 55 
rentue. | | | | 
Lexington ......... 0; 10 7; 9 8 2 1 0 0 
{ 0; 8 | 7 12 8 9 7 2 2 0 53 Temple 
fi Louisiana, | eatherfo 
New Orleans ....... 1 4 4 6 Si Fi mi 1 4 67 Oregon 
2; 66 | 10 qd 10 6 3 2 0 0 52 

Maine. 
0 0 Of 2: 0 1; 0 0 1 
Farmington .......| 1/ @| 1] 8] O| 1 9 Roseburg .......... 0 

Maryla | | arrishburg......... 
Baltimore .......... 0; 2 | 6| 4] 183} O| 39 Philadelphia....... 0 
Granteville ......... 2] 2 | 4, 12) 11] 13) 1 0| O| 45 Pittsburg.......... 0 
Princess Anne ..... 0) 2 | 5| 6 | S| 3] @] 86 Sevamtem........... 0 

Massachusetts | | Wellsboro .......... 0 
ton. 2] 2] a] 6] 1] of o| w Rhode Island 
0 eo; 41 0 0 0 9 Block Island ....... 0 


February. 


ecocec 


-mooo 


soos 


oS 


oc= 


none 


BOS 


April. 


— 


CoO 


tomo 


eho 


June. 


OO 


—— 


| July. 


Cancer 


10 


August, 


September. 


coro 


Comm 


| October. 


oS 


o 


| November, 


coceo 


SoS 


NY 


oc 


on 


S5a8 


RSS SAKSIR 


a | 
| 
| | 
| | | 
| | 30 
| | i 31 
| 
0 | | . 26 
| 
0 | | 10 
0 3 | | 9 | 
0 16 
1 | i 7 
| | | : | 15 | 
5 | 12 
5 | 
6 0, 9 
| | 
6 9 | 
| 8] 16] 8 | 
6| 38 
9 2 1 
4 2 
| 
14 12 «12 
10 
4 | 
| 
| | | 
| 
| 
| 
| | | saa | 
| | | 
| | | | 
| | | | 
| 19 | 
| 2] 
12) 
| Ud 
| 
| 
| 
| | 
| 
| | 
| 
| 
| of | 
| 
1 | 
| 
| 
78——_3 


TABLE III.— Total number of days with thunderstorms, ete.—Continued. 


Chattanooga. .. . 
Knoxville.......... 


Utah, 


ermont, 
Northfield.......... 


Richmond.... ..... 
Wytheville ......... 


~ 


Tatoosh Island 


Walla Walla........ 


Lande 
Yellowstone ‘Park . 


TaBLE IV.—Annual climatological summary, Canadian stations, 1905. 


Stations. 


St. Johna,N.F ......... 2 


dney, 
Halifax, N. 
Grand Manan, | 


Yarmouth, N.8......... 
Charlottetown, P. EI... 


Father Point, Que ...... 

ontreal, Que .......... A 


Ottawa, Ont . 
Kingston Ont. 


Toronto, 
White River, Ont ....... 


Port Stanley, Ont. 


Saugeen, Ont ........... 


Parry Sound, Ont.. 


Port Arthur, Ont....... 


Winni an. 


Minn ona, Man........ 


November. 


April. 


July. 


Annual, 


be ao 


NOS 


or 
wo 


S252 Sts 


h of snow-, 


Mean 


Mean. 
Mean maxi- 
Mean minimum. 


| Total 


= 


SSS 


PP 


Beers! 


= 


2 


| + 


TT? 
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Summary, 1905 


TABLE IV.— Annual climatological summary—Continued. 


Stations. 3 
2% 
ag 
| 3 
= 
Ins. Ins. 
*Appelle, Assin....... 27.70 29. 98 
Medicine Hat, Assin. .. .|27.68 29.97 
Swift © urrent, Assin. .. .|27.40 30.00 
Calgary, Alberta... ... 26.40 29.97 
30. 01 


Banff, Alberta ......... ./25. 37 
Edmonton, Alberta .... 
Prince Albert, Sask 
Battleford, Sask 


Kamloops Cc 28. 74 
Victoria 29. 
Barkerv ile, B 25. 


& . 


64 
Hamilton, 29.96 | 


De ure from 


+ttt+t) 


Temperature. 

= 

ee = 2 
= | sé 
ag te 

eo 

jz lala 
e bad Ins. | Ins. 
37.0 47.5 26.4 24.55 8. 47 
43.8 +3.5 55.9 31.6 899 — 4.81 
40.1 42.6 51.2 29.0 15.68 + 0.21 
39.0 41.8 51.7 26.4 14.12 — 0.75 
36.8 42.1 47.6 26.0 
35.0 +4.5 45.9 24.0 19.27 + 4.36 
37.5 48.4 26.6 10.55 3.38 
48.2 +1.1 57.7 38.6 8.46 — 3.17 
5.2 41.6 55.6 44.7 22.98 —15.16 
36.4 40.2 46.0 26.9 30.14 — 3.42 
70.5 +0.8 75.8 65.2 60.58 — 1.33 


* Reduced to standard gravity and to the mean of twenty-four aie observations, 
the snow year, July 1, 1904, to June 30, 1905. 


TABLE V.—Heights of rivers referred to zeros of gages, 1905. 


Highest water. 


Stations. 
Stage. 
Feet. 
Milk River. 
Havre, Mont. (®)........... 5.1 
James River. 
Huron, S. Dak. op 6.6 
Rep ublican 
Clay ¢ Kans. (38) 22.0 
Smoky Hill River. 
Abilene, Kans..... ....... -| 21.2 
Kansas River. 
Manhattan, Kans ........... 15.1 
Topeka, Kans. 17.6 
Missouri River. 
Bismarck, N. Dak ........... 10.5 
Sioux Cit; 18.0 
Blair, Nebr ...... 16.9 
Omaha, Nebr. ........ newness 15.5 
St. Joseph, Mo.............-. 12.5 
Kansas City, Mo............ 23.0 
Glasgow, Mo. () ........... 17.5 
Hermann, Mo.(A)(*)....... 25.7 
Minnesota River. 
St. River. 

Stillwater, 14.2 
Chip, pewa River. | 
Chippewa Falls, Wis... .... 17.5 
Red Cedar River. 

Cedar — 9.0 

‘owa River. 
Iowa City, Iowa (%)........ | 8&5 
Iilinois River. 

17.9 
Red Bank Creek 
Brookville, Pa . 7.6 
Clarion River. 
Clarion, Pa. (m) ...... .....| 160 
Conemaugh River. 
Johnstown, Pa. (®).......... 9.5 

Kiskiminetas River. 
Saltsburg, Pa. (m)(®)....... | IL0 
Al egheny iver. 
Porker, Pa. 22.0 
Freeport, Pa. (®)............ 32.0 
Cheat River. 
Rowlesburg, W. W. Va. 10.0 
‘ou 
West Newton, P | 41 
Monongahela iver. 
Weston, W. Va. (8) 10.6 
Fairmont, W. Va... . 29.3 
Greensboro, Pa. (*) 27.2 
Lock No. Pa ese $2.1 
Ellwood Pa. (*).. 9.6 
Muskingum River. | 
Zanesville, Ohio ............ | 18.9 
Little Kanawha River. | 
Glenville, W. Va............ 
Creston, W. Va. (c)......... 23.5 
New River. 
19.0 
Wa 10.3 Ma 
Great Kanawha River. 
Columbus, Ohio 14.0 


Lowest water. 


__| § 
2 
Stage. Date. 3 
< 
Feet. | 
Sept. 18-Oct. 26, ...... 
2.2 11-16... 
Oct, 2-5, 10, 11. 


0.8 Oct. 15, 16, 18, 23, 24..... 


2.8 Jan. 7-Feb. 16, Dec. 4... 


Sept. 27-Oct. 2,6-18.... 


Sept. 10-12... 


F 


of snow- 


t 


Total 


$8 


588 
State and station. — 
Rhode Island—Con. | | 
Providence......... | 
South Carolina. 
Charleston .......... 0 
Columbia ......-... 0) Ins. 
South Dakota. 
01 
03 
Rapid City ......... 0 04 
: 
0 
Memphis........... 1 
Nashville.........../ 0 
Teras. 
8 
Corpus Christi ..... 
Fort Worth ......... 2 
Galveston .......... 1 
San Antonio ....... 0| - 
_ 
Salt Lake City...) 0| 
. 
Jacksonville ....... 0 
Virginia, | 
0 
ie Enterprise .... 1 
Lynchburg ........ 
Mount Weather .. 
) 
Loot see 0 
‘ort Crescent ...... 
r. 2%3...... | Oct. 1-6, Nov. 30, Dec.1. 11.4 
Green Bay ......... 
Griggs.. | | 
* No record for August. me 10.....| —1.8 | Oet.18.................] &8 
— 33 | 23 Sept. 12.0 
3 £5 —O.8 | Oct.10,12. 148 
Ins. Ins. Ins. Ins. ein 
r.21...... —O2 9.0 
.. . (29. 89 0.0 mi 
Chatham, N. B 39 5.9 Sept. 26. 2 
@4| 
EB —1.8| 28 
64 | Sept. 90, Oct 
65 
0 1.1 | Jam. %...... 
16 
16 1.3 12.7 
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TABLE Vv. —RHeights ofr rivers 9 referred to zeros of gages, 1905—Continued. TABLE V.—RHeights of rivers referred to zeros of gages, 1905—Continued. 


Highest water. Lowest water. g Highest water. Lowest water. | é 
| 8 
Stations. Stations, 5 
Stage. Date. Stage. Date. = Stage. Date. Stage. Date. 5 
= 
< 
Licking River. “Feet. Feet. Feet. Mississi Feet. Feet. Feet. 
Falmouth, Ky. (*)........... 248 Nov. 29..... 0.5 | Sept. 10,11, 24.3 La Crosse, Wis, (8)......... 12.4) June 12..... 8.5 
Miami River. Prairie du Chien 16.4 | Junei6.....| 42 | 12.2 
Dayton, Ohio (*) ..... 9.3 May 12...... 5 Dubuque, Towa 13.8 
Kentucky River. Clinton, Lowa (hor) 15.7 | June 21..... 4.5 1.2 
Jackson, Ky 21.3 Mar, 10 8 Leclaire, Iowa (#) .......... 10.6 | June 21,22..) 1.0 Dee. 10, 9.6 
Beatty ville, Ky 22.0 Mar. 10...... Davenport, Iowa (®)........ 14.2 | June21,22..) 2.7 | Dee.6 11.5 
High Bridge, Ky .........-. 8 Mar. 10..... Muscatine, Iowa ............ 1.1 
Frankfort, Ky .........-...- 20.4 Mar. 11 1 Galland, Iowa .......... 8.4] June10..... 7.3 
Wabash River. Keokuk, Iowa (#)........... 184) Junel0..... 17,4 
Mt. Carmel, TI1.(8)..... ...- 16.2 May 19..... Warsaw, Ill. (#) ............ 21.8) June10.....) 43] Jam.10,11............. 17.0 
Cumberland River. | Hannibal, 18.3 Junel2..... Sit 14.8 
Burnside, Ky 35.0 Mar. il..... Grafton, MM. (1) 18.3 Junel6..... 16.1 
Celina, Tenn........ 31.5 Mar. 12..... 0. St. Louis, Mo. (38). 30.5 
Cartha Tenn 28.6 Mar. is Chester, fl. (8)...... 26.6 | Sept.22.....| 08 | Jam.2 25.8 
ashville, Tenn ............ 31. Mar. 4 Mar. 18, 19... > 
Powell River. Luxora, Ark. (8)............ | May 27..... 0.3 | Feb. 5 .| 24.8 
Tazewell, Tenn. (1)... ...... Feb. 10...... Memphis, Tenn. (2) ......... 29.0 Mar. 21..... 26.9 
Clinch River. 37.8 | May 29...... 33.4 
r’s Ferry, | 94) Jan. 13......) —O.9 | Oct. | 10.3 Arkansas Cit 482! June8...... 6&4 | Feb. 10-12 37.8 
Cc 19.0 | Feb, 11...... 2.5 | Nov, 21-28............. 16.5 Greenville, Miss ............ 36.8 | June 3,4.... 4.6 
South Fork of Holston River. Vicksburg, Miss ............ 40.8 | Jume6...... 
Shad | 6.2 July 13..... | 0.2 | Oct.10, Nov, 10-18, 29...| 6.0 Natchez, Miss............... 41.8 | June7,8....| 6.0 Jen. 
ston River. Mar. 11..... Baton Rouge, La. ( 30.8 June9-11 3.8 
Rogersville, Tenn 6.3 Now.19-29........ 81 Domaldsonville 24.8 | June9-t1...| 22.2 
Frene River. New Orleans, La ........... 15.4 June 10-12 12.8 
Asheville, N. C............. 6.0 July 13..... | Jam. 98... Atchafalaya River. 
Leadvale, Tenn. (f) ... .... 9.6 | July 13 .....) —3.0 | Oct.5-10............... 12.6 Simmesport, La. (s)......... 96.7 | June7...... 29.6 
Little Tennessee River. | June 7-18... 11.8 22.8 
Hiwassee River. | Grand River. 
Charleston, Tenn ........... 18.05 | 17.7 Grand Rapids, Mich........ 18.1 | June 9......|..... 
Tennessee River. Connecticut River. 
Knoxville, Tenn. ........... 12.0 July 13.....) 0.3 | Nov. 13-19, 27-29....... 11.7 Hartford, Conn. (7).........| 240) Apr.2....... 22.8 
Loudon, Tenn ...... 12.8 Jan. 13...... 12.4 Mohawk River. 
Kingston, Tenn........ 13.1) Feb. 10.....) 0.9 | Sept. 30, Oct. 2,3,9,10... 12.2 Pribeshill, N. Y............. 11.0 Mar. 11.4 
Chattanooga, Tenn.......... 22.4 | Feb. 11...... 1.2 | Nov. 19. 21.2 Schenectady, 13.0 | Mar. 26 . | Mar. BB. 12.3 
Ala.. 17.6 | Feb. 11, 12...! 0.4 | Sept. 30-Oct. Nov. 16-21 17.2 udeon River. 
Guntersville, Ala.......... 25.3 | Feb.12...... Betis = 23.9 Glens Falls,N. Y. (b)....... 6 Mar.31...... 3.5 Aug. 28-30, Sept. 2...... 8.1 
Florence, Ala ........ 16.7 Feb, 12,13 0.0 | Sept. 30,0ct.2,Nov.20-22 16.7 Troy, N. Y...........- 8.2) Apr.3...... 16. 2 
Johnsonville, Tenn ......... 24.0 | Feb. 14,15...) 0.7 | Oct. 4-6... | 23.3 po River. 
Ohio River. Mahwah, N.J. 7.8 | Jan.8......| 26 | July 29................ 4.7 
Davis Island Dam, Pa....... 27.1 | Mar. 22.0... 2.5 | Sept.10....... 24.6 Pompton on Plains N. J. (%)..| 8.2 | Jam. 8....... 8.2 | July 6&0 
Beaver Dam, Pa....... ..... 39.1 | Mar. 22..... 3.0 | Sept. 11, Oct. 1, 2. a Lehi iver. 
Wheeling, W. Va. (#)........ 42:9) Mar. 2.8 | Sept. 11) Oct, 2) 3. 40.1 Mauchchunk, Pa. (®)........ 10.7 | Jan. 7....... 4.0 | July 1-4, 28, 29......... 6.7 
Parkersburg, W. Mar. 3.0 | Sept. 10-12 ............ 39.4 Schuylkill River. 
Catlettsburg, Ky... | 47.4) Mar. 12..... 44.0 Hancock,N. Y.(E. Br.)..... 9.3 | Dec. 4....... 2.8 pa 66 
Cincinnati, Ohio .. 48.3 May 13..... 41.8 Port Jervis,N. Y.(). 9.6 | Mar. 26..... —0.3 | July , 26, Aug. 13.. 9.9 
Madison Ind May 16 Peg 34.1 Phillipsburg, N. J. (%) 14.5 Mar. 26..... 14.2 
Louisville, Ky .............. | 218) Mar. 15.2... 3.1 | Feb. 9, et. 13, 18.7 Trenton, N. J............... 10.8 | Jan, 8....... 0.5 | July 29,30........ 108 
Evansville, Ind ............. 37.4 Mar. 17..... | 840 North Br. Susquehanna River. Mar. 4,6,8.9........... 12.8 
Mount Vernon, Ind. (#)..... 35.8 Mar. 17 ... $1.8 Binghamton, N, Y.......... 14.9 Mar, 26.... 21 19,23, 24, 
38.6 May 24. | 30.4 Towanda, Pa............... 15.0 | Mar. 26. ...) 1.0 30-Sept. 
St. Francis River. Wilkes-Barre, P: ..| 234) Mar. 26.....| 33] Aug. 30-Sept. 1.. .....) 201 
Marked Tree, Ark. (d)(")..../ 184 June 1...... 12.3 
Neosho River. Willi 19.4 | Mar. 20.....) 0.7 | Oct. 1,2................ 18.7 
Neosho Rapids, Kans. ..... 20,2 July 5...... —0.8 | Aug. 30,Sept.1......... 20.5 
lola, Keone. (*) 10.6 | Sept. 20..... —0.3 10.9 Huntingdon, Pa.(7).........) 97 | Mar. 21..... 3.1 10.. 6.6 
Oswego, Kans.... ......... 19.0 Sept. 18..... 0.1 18.9 Susquehanna River. OV. 23,24... 
Port ind. (%)... 24.0 | May 29...... | 90 BB, 15.0 Harrisburg, Pa.............. 15.9 | Mar. 22...... 1.6 | July 23,25,27, Oct. 11...) 14.3 
Calvin, Ind. 14.8 | May 27...... 0.1 | Jan. 28,30-Feb.1 ...... 14.7 ao 0.8 | June 8.8 
ac. ‘iver. Poto: Ri | eee 
Blackrock, Ark ......] 228) 14 | Jam 8.9! Mar.22.....) 1.7 | Oct 6-20............:.. 
ite River. 1 Mar. 11.....| —1.4 | Oct, 3. 
Calicorock, Ark............ 90.0 | Aug. 2......| —07| Jem. 30.7 Harpers Ferry, W. Va. (1)... 
Batesville, Ark ............ 27.5 | Aug. 2... .. | Jam. O88 25.3 Buchanan, Va. (7) 14.3 | July 13...... 1.9 i 10, 23-25... 49 4 
Clarendon, Be 24.4 Lynehburg, Va.(')... .... | 122) July 13...... 0.0 | Nov. 21-Dec.2... ......| 12.2 
kansas River. Oct. 23-25. 28, 21.3 | July 14...... 1.6 | Apr. 30, May 19.7 
Dec. 26, 21, 24, 31 - lan River. Feb. 1, 7,8, Oct. 9, 10, 26. 
Tulsa, Ind. T. (%).......... June3....... Jan.1,5,11 .!... 5.3 Danville, Va. (*). 5.0 | Dec. 21......) —0.3 1214, 27-Dee. 2. .. aS 
Webbers Falls, Ind. T. 19.4 May29....... 2.6 | Jam.1 16.8 Roanoke River. 
Fort Smith, Ark ............ 22.4 May 30...... 21.4 Clarksville, Va............. 9.8 | Dec. 2B... 
Dardanelle, Ark. (7)........ 21.2 | May 90,31...| 1.6 | Feb.9,10.............. 19.6 Weldon, $4.4 | Dec, 24......) 82 | Oct. 26. 2 
Little Rock, Ast. (7)... 23.0 May 31...... 19. 6 
Yazoo River. Haw River. 
iver, Bee | Wi Ri 
Camden, Ark. (q)........... | 42.8 4.0 | Sept. 9, Oct. 18,19.......| 38.8 6.8 | Mar.2+4,6,7. 1.0 | Jan.5, Oct.12.......... 5.8 
” Red River. ume Cheraw, 8. C.. 388] Feb. 22...... 1.4 July 4, Now. 32.4 
| 25.0} May S1..... | fae | 20.8 Smiths Mills, 86... 6 17.1 | Mar.2,3..... 15.8 
Alexandria, La............. | 85.7 June 18,19... Oct. 24. ack River. 
Mississippi River. | Kingstree, 10.9| May9.. ....| 0.8 | Oct, 22,28.............. 10.6 
St. Cloud «inn, _ 7.2 July 8,9. 0.2 | Mar. 27-90 ............. | Cataw iver. 17— 1 
St. Paul, Minn.( July ai. 3.4 Mar.15,19,20.......... Mount Holly, 11.0 | July 14......] 1.5 9.5 
Red Wing, Ming, dice) 10.9 July 12, 13. 2.8 Apr. 30..... | Wateree River. 
Reeds Landing, Minn, (®) . 10.1 June 10.. 29.8 July 16..... 2.9 | Nov. 7, 26.9 
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TABLE V.-—Heights of rivers referred to zeros of gages, 1905—Continued, 


Highest water, | 


Summary, 1905 


Lowest water. 


| 
Lowest water. 
= 
; 
Stations. Stations, 
| | 
Stage. Date, = (Stage. Date. Stage. Date. 
| 
River Fi Sabine River. Feet. Feet. Feet. 
i 20. Logansport. La. ............ 8 May 26. 2.0 Oct. 2,3,22,28.... ..... 318 
Santee River. Neches River. 
St. Stephens, 8. C........... 25.0 May 18... 00 Oct, 16-21,28........... 2.0 
tdisto River Beaumont, Tex ............. 6.9 | May 27...... —0.7 Jan. 26.... 
7? ae 0.0 On various dates ..... Trinity River. 
road River. 35.1 May 23... 2.2 Jam. 
1.4 Sept. 24-Oct. 1 42.7 May 20...... 1.6 Oct, 6. 41.1 

Savannah River. Riverside, Tex.............. 42.3 Mayl9...... 0.5 Sept. 41.8 
Calhoun Falls, 8. C.. one 1.5 Aes 7, Sept.30.. ...... Brazos River. 

GSB Kopperl, Tex.(o)............ 22.0 May l4...... 1.0 Jan, 4-10.. 23.0 

Oconee River. 30.4 Mayl. .... 25 Jan. 279 
Milledgeville, Ga. Hempstead, Tex.. 40.5 | May 5....... 22 Jan. 1-14. 
—1.3 Oct. 3 Booth, Tex .... 37.5 May 20 

Ocmulgee River. River. 

—0.6 Sept. 24. Ballinger, Tex .............. 14.0 July 28 1.0 Sept. ~ 7,26-28......... 13.0 
Abbeville, Ga .. 0.0 Sept. 25-Oct. 1. ice 16.5 Apr. 30 0.1 Feb.1 1604 
Flint River. | Tolumbus, 32.2 May 3 5.8 Jan. 25-8 . 26.4 
Woodbury, Ga. —0.5 Sept. 25,26...... Guadalupe River. 
Montezuma, Gonzales, Tex.. 26.0) Ape. .. Peb.B..... 23.6 
Bainbridge, 1.9 | Sept. 2. Red River of the North, 
Moorhead, Minn. (*)........ 18.4. May 17 
Chattahoochee River. ‘ootenai River. 
14.3 | Dee. 4....... 1.3 Sept. 22-24, 27-29 12.9 Bonners Ferry, Idaho(i)(®) 21.9 Junme9...... —1.6 28.5 
Eufaula, Ala... ..... ... .| 99.0 Feb. 13,14 —1.0 Sept. 24-28 . 40.0 Pend DP Oreille River. 
Alaga, Ala. a. (9), 4.0 Feb. 14...... 33.3 Newport, Wash.(")..... ... 88 | June 17.....; | Jam. 13 ........ ....... 1.9 
River. Snake River. 
20.7 Jan. 13...... 0.1 Sept. 28-30...... ...... 20.6 Lewiston,Idaho. ......... 9.6 June3...... 03 | Sept. 5-12............. 9.9 
Gadsden, 19.9 Feb, 11,12 ~0.2 Sept. 27-Oct. 2.. 20.1 Columbia River. 
Lock No. 146.7 | Feb. 10...... 0.0 Sept. 27-Oct. 1. 16.7 Wenatchee, Wash........... 30.7 June 16..... 3.2 Feb. 15,16. ....... SS 
Wetum ka, 38.5 Feb. 14...... 0.5 Sept. 30...... 38.0 Umatilla, Oreg. (™).......... 15.9 | June 13-15... —3%.3 Feb. 19-21............. 19.2 
nila River. The Dalles, Oreg............ 25.5 Junei5..... —1.7 | Feb. 16.................| 27.2 
Milstead, Ala............... 30.2 Jan. 14 0.3 Sept. 27,30,Oct. 1 ..... 29.9 Willamette River. 

Alabama River. 0.5 Aug. 26-Sept. 25 16.3 
Montgomery, Ala.......... 38.2 Feb. 15 0.8 Sept. 26,28.. 39.0 Salem Oreg 16.7 | Jan. 1...... —0.5 Aug. 26-Sept. 13, 22-26... 16.2 
42.0 Feb. 16...... Sept. 43.4 Portland, Oreg wen 13.6 June 15-17.. 13.1 

Black Warrior River. Sacramento River. | 
Tuscaloosa, Ala.......... 57.1 Feb. 10 4.9 Sept. 29, 30, Oct. 2, 3, 5,6. | 24.5 | Jan. 23...... TA... 24.4 
Tombighee River. Sacramento, Cal.............| 22.0 | Feb.6,7..... 6.3 | Sept. 20-22............. 15.7 
jenna, Ala. (j)............ “eb. 15, 16 0.6 Nov, 25 36.1 Fi 
> . gures in parenthesis indicate number of days river was frozen during the year. 
Demopolis, Ala ............. 5.4 Feb. 18...... | | 56.7 (a) September, 28 days only. May 
Leaf River (i) édaye in ~~ December, 30 days only. 
- ¢) December, 30 days only. (4) ays missing. 
20.5 Feb.12..... 18.0 (d) January, be gave only. (m) 2 23 ays missing, 
Sept. 19, 20, 27,28, 2? (e) January, 10 days only. (n) July, 30 days only. 
Enterprise, Miss............. 288 Feb. 10...... 1.2 2 2-6.. 27.6 (f) June, 27 da only. (o) February, 21 days only. 
Shubuta, Miss.............. | 40.0 Feb. 12...... 1.2 Sept. 23-30. 38.8 (g) September 28, and Novem- (p) September, 25 ; October, 26 days only, 
Pascagoula River. ber, 25. days onl t: (q) July, 15 days only. 
| 235 Feb. 15...... 1.2 Sept. 29,30, Oct. 25-27../ 22.3 (A) Mare th, 7 days on r) January, 26 days only. 
Pearl River. (i) March, "30 days on - ts) August, 30 days only. 
Jackson, Miss .............. 29.2 Feb. 17...... Sa 8 rr | 26.1 Nore. —Corrections for heights of rivers, or Table VI, in the monthly issues of 1905, will 
Columbia, Miss. ............ | 28.0 Feb. 13......| 4.4 Sept. 26-30............. 18.6 be found in the list of corrections, changes, and additions on page iv of this number. 
TABLE VI. —Average monthly and annual departures of temperature from the normal, during 1905. 
= | = = = = => = = = 
= < | = = < é < 
iad — 5.8) + 0.9 cal —2.4 +0.6 —0.9 +1.0 0.7 +2.3 -0.8 
Middle —84) +30 10.9) 413) —O5 40.5! 10.8 +2) 0.3 
0.6 80.00 | —4.3) — 86) + 3.8 +3.2 +0.3 | —0.6 +2.4 | +12 -1.9 0.2 
cesses  —12 +0.7 +0.9 0.2 | —0.4 $1.7 —0.5 10.6 
el 2.9 | +46 —1.1 | +2.5 +11 —2.2 +1.8 | $2.6 | 10.4 4.1 —h.8 0.5 
Ohio Valley and Tennessee....... —65| -106) +66 6 | $2.0 0.2 —0.7 10.4 10.4 0.6 0.6 0.6 
—a1| +36 —1.2 -1.2 40.3) +02 +1.3 11 12.05 0.6 
+34 +0.2 —0.7 1.4 —1.3 | +1,.8 +3.0 ‘14 10.1 
—4.9 | +12) +18.1 —1.1 | -3.9 —2.4 $2.0 $2.6 —2.6 +3.9 | 
| + 7.5 | —0.4) +0.2 —2.6 41.7 $2.3 | —1.0 +17 —0.2 
—7.9) +299 —1.5 —0.1 +2.7 +2.5 -2.2 +5.5 +1.8 01 
+ 7.9 —1.3 —3. 2 | —1.9 +2.3 +3.3 —4.0 +2.9 0.20 0.1 
+ 46 —3.5 +0.9 +22 +2.5 | —1.5 +1.9 | —1.1 
| | | 
cc + 0.6) + 1.3 —2.0 —1.6 —2.1 | +0.2 | -0.8 —0.5 | 0.7 
+23) +38) $2.6 —1.3 —0.5 | +0.9 —0.5 | —2.0 0.7 0.0 10.6 
Middle Pacific. . +38) +1.7 -1.2 +0. 8 | -0.2 | 40.4 +11 —0.5 —1.7 0.6 
| 


| 
| 
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TABLE VII.— Monthly and annual departures of precipitation from the normal, during 1905. 


Districts. 


Summary, 1905. 


Seek: 
Sets: 

Rot 
wat 


Southern 


Lower Lakes........ 


yper Mississippi Valley. 
ssouri Valley........... 


Northern Slope ........... 


Middle Slo 
Middle Pacific 


Northern Plateau 
North Pacific ....... ... 


M 
Southern Plateau 
Middle Plateau ........ 


North Dakota... ......... 


Ohio Valley and Tennessee .. 
Upper 
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“saqmaydag 
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Missouri Valley .......... 
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TABLE IX.— Monthly and annual departures of average cloudiness from the normal, during 1905. 


Middle Pacific 
South Pacifie ... 


Northern Plateau... . 
North Pacific. .... 


Middle Plateau... 


Southern Plateau 


Ne 


sssss sssss 


ACK 


| 
| 
s 


5 


KS NK Oh 


SOFT 


| 
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Districts. 


ver Mississippi Valley... . 


North Dakota...... ....... 


Ohio Valley and Tennessee 


Florida Peninsula 


Middle Atlantic 
South Atlantic....... 


New England..... 


=s5 sce 
2 


++ ++ ++ 


S KK 


Ft 


+0.3 


—1.0 


—0.1 


—0.2 


+1.5 


South Pacific .... 


905 
ad. 
0.0 0. ~0.5 —0.4 +1.6 | +408) —25 
ert, +12 0404 +1.8 —2.8 $0.6 | 0.5 | 20) +426) —67 
+0.2 $2.4 —1, | $1.4 —1.4 | +1.8 | 4.0 
5.0 . 
7.6 0.5 0.5 $2.7 $1.3 42.2 | —21 ~—0. | $0.5 + 2.5 
-1.7 4 -1.0 +1.8 0.0 0 +2); +06) —16 
32.9 0.9 —1. 40.4 +01, 40.8 0.7 2.5 
0.6) 40. 0.4 +0.5 40.9) 40.5 0.9 0.5 
Uy 0.4 —0.6 —0.5 | 0.7 +0. 2 | +0.4 —0.8) +15) +0. +0.2 —06 
7.9 +0.1 —0.2 +0.3 ~0.7 +1.3 —0.5 +0. +3. +0.7 —0.7 | + 5.9 
2.7 0.1 0.3 40.1) 40,7 +09 40.5 +1.3 -@ 40.2 04, +26 
6, 2 +01 0.0 +14 +1.7 —0,2 +1.3 | — 0. +0. +0. 6 +44 
0.4 +0.6 +21) +420 +27); +1.0 | —0. +0. +1.6 +01; +86 
3.0 | | | 
6.4 08) 418 41.5 0.0 -O8 +0. +25 + 2.6 
6.4 —0.3 |) 40.3 +0.7 0.4 —0.4 -O8) +1. 404 0.6) +09 
3. —2.0 —2.3 0.0 | 3.0 +0.2 —0.7| +1, —3.7 —2.2 | ~12.1 
0.9 —~0.3 | Ey 10.5) —0.4 0.0 | —~ 9.0 
| | | 
.9 
.2 
2 
3 
0 +$| = +1 | +4 +3 ~2 
7 —3 +1 + + +2 | —6 —2| +2 | 0) 
| 
+1 + 4 | +i | 41 + | +8 | 
-2 +} 0) +2 | +} —3 | 
—2 — +5 | + + +6 + 0 
| | | 
+ 6 + 8 +4 0 | +7 | | 
+ 4! + 5 0 +4 | +4 +8 
+10) + 4 + 6 +8 | | 
+9 +8 +10 +7 | +6 +6 | 
+10 +22 +22 | +22 +7 | +5 | 0 +2 +8 | 
+4 + +7 +7 | +4 +4 +5 —4 | 
—4 +1 —4 +2 | +5 | 0 2 + 8 | +1 | + 2 
| 
+2 + 4 +4 = +2 +3 | | 0 
| = | 
|} | | | | a 
| | | 
0. 40.2) +01 | +11 40.5!) —1,2 —0.4/ +02 0.0 
+0. 40,2 00} 402) 404 $0.5 40.9 | 0.6) -0.3 —0,3 | 0.0 40.4 40.2 
0. +4 +08} -1. +0. +0. +01 40.5 -0.7) 42 +0. 
+0. 40,7 | 404) -04 —0. -0.5 +12) 40.2 
+ —1.6|) 40.9) —1.0| | +1.2 0. 40.4) 40,2 +0. | 40.5 —0,2 40.2 
faz) | | ie 0. 0.3 fifo. i 
ch 0.7 0. 0. 0. 0.1) of 0. 
07; +0. | 0. 2.2 | 28) + | 
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